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ABSTRACT 

The  National  Science  Foundation  (NSF)  provides  awards 
for  education  and  research  in  the  sciences,  mathematics,  and 
engineering.  This  publication  contains  information  about  awards  for 
the  1987  and  1988  fiscal  years.  An  introductory  section  reviews  the 
goals  of  NSF's  education  program  and  the  long-range  goals  of  the 
Directorate  for  Science  and  Engineering  Education.  Data  on  fiscal 
appropriations  are  provided  and  the  directorate  staff  and  advisory 
committee  are  Identified*  An  index  lists  the  awards  alphabetically  by 
state  and  specifies  the  institution,  project  director,  and  discipline 
addressed.  Information  on  each  award  includes:  (1)  project  director's 
name;   (2)  institution;   (3)  award  number;   (4)  award  amount;   (5)  time 
duiation;  (6)  discipline  area;  and  (7)  project  title  and  abstract. 
Appendices  contain  lists  of  graduate  fellowship  awards,  minority 
graduate  fellowship  awards  and  postdoctoral  fellowship  awards  from 
the  North  Atlantic  Treaty  Organization  (NATO).  (HVL) 


"  Reproductions  supplied  by  EDRS  are  the  best  chat  can  be  made 
"  from  the  original  document. 
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FOREWORD 


Three  years  ago,  the  National  Science  Foundation  Directorate 
for  Science  and  Engineering  Education  ( SEE) ,  published  the  first 
In  a  series  of  documents  listing  and  summarizing  awards  to 
individuals  and  institutions  participating  in  a  national  effort 
to  impipOve  the  quality  of  education  in  science,  mathematics,  and 
engineering  at  all  levels  from  the  elementary  grades  through 
graduate  school .  It  is  a  physical  measure  of  progress  that  the 
current  volume  is  more  than  twice  the  size  of  that  first  one  and 
substantially  larger  than  the  second,  which  was  published  two 
years  ago .  This  progress  coincides  with  s  renaissance  of  SEE 
that  began  in  earnest  less  than  five  years  ago.  In  that  brief 
period,  n^w  obligations  for  Science  and  Engineering  Education 
have  more  than  trebled,  from  $54.4  million  in  fiscal  1984  to  $171 
million  in  the  present  fiscal  year. 


Physical  size  of  documents  and  magnitude  of  appropriations  are 
only  the  roughest  measures  of  a  program* s  accomplishments .  It 
takes  more  subtle  evaluation  to  assess  true  progress  in  any 
effort  of  this  nature.  The  questions  to  be  asked  and  answered 
are:  What  urgent  national  need  is  being  addressed  by  the  program 
in  question?  What  steps  are  being  taken  to  meet  this  need,  and 
with  what  degree  of  success  is  it  being  met? 


The  urgent  national  need  we  seek  to  fulfill  is  not  just 
ensuring  an  adequate  supply  of  scientists,  engineers  and 
technologists  to  maintain  American  eminence  in  an  increasingly 
science-oriented  world,  but  also  the  education  of  a  literate 
society,  which  pays  for,  and  in  the  end  enjoys,  the  fruits  of 
discovery  and  progress.  Scientific  literacy  —  a  reasonably 
broad  understanding  of  scientific  concepts  and  mathematical  laws 
—  is  as  much  a  part  of  true  literacy  in  today '  s  world  as  the 
ability  to  read  and  write. 


In  reviewing  the  progress  chronicled  in  the  pages  that  follow, 
I  am  especially  pleased  that  many  projects  targeted  at  pre-high 
school  education  are  well  under  way.  This  is  a  bold  venture,  and 
a  relatively  new  one .  It  recognizes  the  need  to  "  catch  '  em 
young" ,  to  interest  students  at  an  early  age  in  the  wonder  and 
challenge  of  science,  and  to  keep  that  interest  alive  through 
elementary,  middle,  and  high  school  yee.rs,  and  on  into  college. 
About  half  of  the  funding  for  this  pre-college  effort  goes  for 
high  school  programs,   and  about  half  for  those  in  lower  grades. 


In  response  to  recommendations  made  by  the  National  Science 
Board  in  a  1986  Report  on  Undergraduate  Science,  Mathematics  and 
Engineering  Education,  SEE  has  " expand [ed]  and,  establish [ed] 
programs  which  assist  the  restoration  of  academic  health  to 
undergraduate  education  in  the  fields  within  the  domain  assigned 
to  it. "  In  three  years  time,  the  funding  has  grown  ( in  current 
year  dollars)  from  $5.3  million  to  $28  million  for 
instrumentation  and  laboratory  improvement,  faculty  enhancement, 
curriculum  development,  and  career  access  opportunities  for 
under represented  groups.  This  growth  in  SEE ' s  instruction- 
related  activities  has  been  exceeded  by  an  even  larger  increase 
in  funding  of  the  research- related  undergraduate  programs 
distributed  among  the  NSF's  research  directorates.  The  research- 
related  undergraduate  programs  are  not  included  in  this 
publication. 


Given  continuity  of  purpose  through  the  final  decade  of  this 
century,  the  American  educational  establishment  can  begin  to 
close  a  brainpower  gap  between  needs  and  resources  that,  left 
unattended,  would  result  in  a  shortfall  of  some  450, 000  bachelor 
of  science  degree  holders  by  the  year  2000 .  Current  efforts 
cannot  completely  close  the  gap  in  that  time  frame;  too  few  years 
remain  to  accomplish  that  daunting  task.  But  it  can  be  it  is 
—  a  beginning  that  must  be  brought  to  completion. 


Assistant  Director  for 
Science  and  Engineering  Education 
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I NTROOUCT I  ON 


III  Hatlonal  Science  Founda'<.ion  Act  of  1950 

(42  U,5,C,  Sec.  1662,  as  amended)  Congress 
authorizes    and    directs    the    Foundation  "to 

initiate     and     support  science  education 

programs  at  all  levels  in  the  mathematical, 
physical ,  medical ,  biological ,  social ,  and 
other  sciences  "  ' ' .and  engineering  education 
programs  at  all  levels  in  the  various  fields  of 
engineering,  **  Since  its  inception  the  Founda- 
tion has  funded  a  wide  variety  of  projects 
designed  to  enhance  the  quality  and  effective- 
ness of  such  education  in  schools ,  colleges, 
and  universities. 

Overall,  the  goals  of  ifSF  s  education  activi- 
ties are  to  stimulate  and  lead  nationwide 
efforts  that  will  strengthen  and  accelerate  the 
transmission ,  adaptation,  and  utilization  of 
knowledge  from  the  engineering,  mathematical, 
and  scientific  disciplines;  that  will  attract 
talented  youth  to  careers  those  fields  and 
prepare  them  for  sustained  creative  endeavor; 
and  that  will  provide  to  students  of  every  age 
and  persuasion  such  background  in  the  discip- 
lines as  will  sustain  their  understanding  and 
use  of  mathematics  and  science,  those  goals 
encompass  all  levels  of  education  and  all 
stages  of  human  resources  development. 

At  every  educational  level ,  the  Government  *s 
role  is  to  provide  incentives;  help  to  estab- 
lish models;  and  foster  coherence,  exchange  of 
information,  the  pursuit  of  quality  and  equal 
opportunity,  find  the  appreciation  and  under- 
standing of  national  needs.  In  the  areas  of 
science,  mathematics  and  engineering  education, 
the  National  Science  Foundation  is  the  main 
actor;  its  responsibility  is  to  provide 
national  leadership  in  education  that  is  con- 
sistent with  its  general  mission:  to  strengthen 
scien ti  f ic  research  potential  and  science 
education  at  all  levels. 

Education  occupies  a  prominent  position  in  the 
IfSF  legislative  mandate  and  has  been  an  impor- 
tant Foundation  activity  for  over  30  years. 
Over  this  period,  the  National  Science  Founda- 
tion has  helped  set  high  standards  of  quality 
for  thft  preparation  of  future  scientists  and 
engineers ,  HSF-supported  projects  have 
provided   exemplary   tools   and    techniques  that 


have  been  adopted  and  adapted  widely  in  this 
country  and  abroad.  How«  growing  worldwide 
importance  of  science  and  technology  requires 
that  the  Foundation  greatly  expand  upon  its 
treditional  pattern  of  concern  for  preprofes- 
sioral  and  professional  education  to  consider 
the  needs  of  the  vast  majority  of  stufients-- 
those  who  comprise  tomorrow*  s  citizenry  at 
large. 

The  Foundation  is  concerned  for  the  quality 
and  effectiveness  of  the  mathematics  and 
science  instruction  received  by  all  students. 
It  designs  broadly  uni  f ied  educational 
programring  to  meet  the  needs  of  the  school 
population  at  the  lowest  educational  levels, 
and  those  of  the  citizenry  at  large.  As 
talenu  for  science  and  mathematics  begins  to 
appear,  a^id  ^s  stixdents  make  increasingly 
strong  self -identifications  with  and,  later, 
commitments  to  careers  in  technical  fields, 
HSF's  programming  changes  to  reflect  the 
resulting  steadily  increasing  and  sharpening 
diversity. 

The  Foundation  will  consider  proposals  for 
support  of  educational  activities  in  ^^y  field 
of  science,  including  but  not  necessarily 
limited  to :  astronomy,  atmospheric  sciences, 
biological  sci  ences ,  behavioral  sciences, 
chemistry,  computer  sciences,  earth  sciences, 
engineering,  information  science,  mathematical 
sciences,  materials  science,  oceanography, 
physics,  and  the  social  sciences.  Inter- 
disciplinary and  multidisciplinary  proposals 
also  are  eligible  for  consideration. 

Because  education  is  the  responsibility  of 
many  institutions,  the  Foundation  seeks  to 
play  a  catalytic  role  that  will  enhance  local 
efforts,  bring  to  bear  the  skills  and  knowl- 
edge of  the  Nation' 3  best  scientists  and 
educators,  and  engage  the  resources  of  both 
the  public  and  private  sectors ,  The  Direc- 
torate for  Science  and  Engineering  Education 
(SEE)  defines  and  funds  programs  and  projects 
that  support  this  educational  mission. 


DIRECTORATE 
for 

SCIENCE  AND  ENCIHEERIKG  EDUCATION 


o  To  help  ensure  that  a  high  quality 
precollege  education  in  science  and 
mathematics  is  available  to  every  child 
in  the  United  States. 


The  Directorate  for  Science  and  Engineering 
Education  (SEE)  is  budgeted  separately  within 
the  National  Science  Foundation  as  the  primary 
focus  for  education  programming.  SEE  bears 
principal  responsibility  for  implementation  of 
the  leadership  and  support  roles  played  by  the 
Foundation  in  science,  mathematics,  and  engin- 
eering education,  and  is  thus  a  principal 
trustee  of  the  Foundation's  education  agenda. 


SEE*  s  Division  of  Teacher  Preparation  and 
Enhancement  (DTPE)  and  Division  of  Materials 
Development .  Research.  and  Informal  Science 
Education  (MDRISE)  are  responsible  for 
precollege  activities.  The  Division  of 
Undergraduate  Science.  Engineering.  and 
Mathematics  Education  <USEME)  coordinates 
education  activities  found  in  the  research 
directorates  and  manages  other  undergraduate 
education  programs  of  its  own.  SEE's  Division 
of  Research  Career  Development  CDRCD)  manages 
programs  at  the  graduate  and  postdoctoral 
levels .  as  well  as  programs  designed  to  reach 
science'-in  teres  ted  advanced  precollege 
students .  The  Office  of  Studies  and  Program 
Assessment  (OSPA)  serves  all  units  engaged  in 
educational  programming  by  supporting  data 
collection,  and  analytic  and  evaluative  studies 
of  sci  ence.  mathematics .  technology.  and 
engineering  education  at  all  levels. 


The  Directorate  for  Science  and  Engineering 
Education  ISEE]  has  five  major  long-range 
goals.  Each  of  these  goals  gives  rise  to  a 
number  of  objectives  for  the  Directorate's 
education  activities;  and.  in  turn,  each  of  the 
Directorate's  programs  addresses  <>r  more  of 
these  goals  through  subsets  of  those 
objectives.  SEE^s  long-range  goals  are: 


o  To  help  ensure  that  those  who  select 
scientific  and  engineering  careers  have 
available  the  best  possible  professional 
education  in  their  discipline. 

o  To  help  ensure  that  the  educational 
pipelines  carrying  students  to  careers  in 
science,  mathematics,  and  engineering  yield 
sufficient  numbers  of  well-educated 
individuals  to  meet  the  needs  of  the  U.  S. 
technical  workforce. 

o  To  help  ensure  that  opportunities  are 
available  at  the  college  level  for 
interested  nonspecialists  to  broaden 
their  science  backgrounds. 

o  To  support  informal  science  education 
programs  to  maintain  public  interest  in. 
and  awareness  of .  sci  entific  and 
technological  developments . 


Superimposed  on  these  five  goals  are  two  maior 
concerns: 

To  increase  the  representation  of  women, 
minorities  and  persons  with  disabilities  in 
both  the  study  and  the  protessional 
practice  of  science.  mathematics.  and 
engineering.  Special  efforts  will  tie  made 
to  insure  full  participation  of  members  of 
underr  epresent  ed  groups  in  all  SEE 
operations .  programs,  and  activities. 

To  promote  actively  the  inclusion  of  the 
private  sector  as  partners  in  projects  to 
improve  science.  rnathematics.  and 
engineering  education. 
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NSF  EDUCATION  PROJECTS: 
GENERAL  CONSIDERATIONS 


The  Foundation  has  unique  familiarity  and  a 
special     relat  ion  ship  the  science, 

mathematics  *  and  engineering  research  and 
educat  ion  communi  ties  in  the  Nation's 
laboratories .  colleges-  and  universities,  and 
is  especially  interested  in  fostering  the 
involvement  of  members  of  those  communities  in 
the  design  and  implementation  of  innovative 
education  projects. 

The  NSF  encourages  partnerships  in  the  projects 
it  supports,  including  cooperative  involvements 
among  colleges  and  universities,  local  and 
stat<}  education  agencies,  cultural  and  profes- 
sional institutions  and  societies,  and  business 
and  industry.  Such  partnerships  should  be 
based  on  mutual  interests  and  purposes,  with 
all  partners  sharing  not  only  in  financing,  but 
in  development .  implementation,  and  follow-up 
activities  growing  out        the  collaboration. 

The  Foundation  seeks  leveraged  application  of 
its  resources  and  is  strongly  committed  to  the 
principle  of  cost  sharing  in  its  projects,  both 
as    evidence  importance    to    the  proposing 

institution,  and  as  an  indication  of  continuing 


commitment  and  long  term  impact.  Cost  sharing 
by  collaboratiniJ  partners  is  required  in  some 
programs  and  stL'Ongly  encouraged  in  all  others 
especially  when  the  goals  include  continua- 
tion and  maintenance  of  project  activities  by 
local  institutions  or  self-sustaining  networks 
after  NSF  fundinc;  terminates.  Since  it  takes 
substantial  time  to  develop  meaningful  collab- 
oration, projects  that  have  small  initial 
contributions  f  .rom  such  partnerships.  but 
present  ^  well -developed  plan  to  organize  them 
and  phase  out  thi^  NSF  share  of  project  costs, 
are  encouraged  also. 

The  National  Sci ^nce  Foundation  is  strongly 
concerned  about  the  underrepresentation  of 
women,  minorities  and  those  i^ith  disabilities 
in  careers  in  mathematics,  engineering .  and 
the  sciences.  Projects  involving  members  of 
these  groups  as  principal  investigators  or 
staff.  or  as  the  target  audience.  are 
especially  encouraged.  NSF  is  particularly 
interested  in  projects  designed  to  test  ne^ 
approaches  to  increasing  the  numbers  of 
students  in  such  groups  who  are  motivated  to 
prepare  themselves  for  careers  in  mathematics, 
science  and  engineering. 
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TABLE  I 


Expenditure  by  Unit  for  Fiscal  Year  1963  *  1989 
Directorate  Eor  Science  and  Engineering  Education 
($  in  thousands) 

1983  1984  1985  1986  1967  1988  1969 

PLAN 

Materials  Development, 
Research  and  Informal 

Science  Education   S160        S18.422        $22,719        $24,356        S29,480        S37,499        S44 , 000 

Teacher  Preparation 

and  Enhancement   Si, 045        $13,8  73        $25,159        S26,256        $30,493        S45,436  $63,500 

Studies  and  Program 

Assessment   $1,809  $1,761  S2,785  S2,199  S3, 235  S4,500 

Undergraduate  Science,  Eng,^ 

and  Math  Education   ^-  —  $4,996  S5,259  S9,500        S18,^99  S28,000 

Research  Career 

Development   $14,978        S20,322        S27,298        $25,938        S27,267        S33, 985         S31 , 000 

Total    $16,183        $54,426        $61,934        $84,595        S98,939       S139, 156  Sl71,000 

a)  In  fiscal  years  1985  through  1987,  this  was  the  Office  of  College  Science  Instrumentation 
In  1988,  S11,5M  Of  the  $19M  budget  is  a  continuation  o,*"  th^  OCSI  program 

S  7,5M  Of  the  S19M  budget  is  applied  to  new  undergraduate  programs 


TABLE  II 

Directorate  for  Science  and  Engineering  Education 
Appropriations  by  Program  Type  and  Fiscal  Year 
(Dollars  in  Millions) 

1983  1984  1985  1986  1987 

Graduate  Fellowships. . .  iS.O  20.3  27.3  26.1  27.3 

Undergraduate  Science , 
Engineering  and  Math 

Education   5.0  5.3  9,5 

Secondary  and  Elementary 
Science  and  Mathematics 

education   15.0^  5^.7°  49.7  53,2^  62.2 

Total   30.0  75.0  82.0  84.6  99,0 

a)  13.9  carried  over  to  fiscal  year  1984 

b)  31.5  carried  over  to  fiscal  year  1985 

c)  31,5  deferred  from  fiscal  year  1985 

plus  21.7  new  obligational  authority 
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1988 


30,3 


19.0 


89.9 


139.2 


1989 


24.0 


28.0 


119.0 


171.0 


TABLE  III 

Directorate         Science  ^f^d  Engineering  Education 
Activity  by  Uoit,  1963 


Materials  Development, 
Research  ^r^d  Informal 
Science  Education  


Teacher  Preparation 
and  Enhancement''^ 


Studies  and  Program 
Assessment 

Undergraduate  Science'  Eog' 
and  Math  Education  

Research  Career 

Developmeot  


Proposals 
Received 


109 


162 


No.  of 
Awards 


lo?"- 


Amount 
Requested*" 


$  63' 546 


$  12'983 


Amt.  of 
Awards^ 


$160 


$1'044 


3.830 


1'390 


»/A 


$i4'97a 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  aod  Mathematics  Teaching* 


TABLE  IV 

Directorate  for  Science  and  Engln^eriog  Education 
Activity  by  Level  of  Education'  1983 


Proposals 
Received 


No.  of 
Awards 


Amount 
Requested^ 


Amt ■  of 
Awards^ 


Graduate  Fellowships  

Undergraduate  Science' 
Engineering  and  Math 
Education  


Secondary  and  Elementary 
Science  and  Mathematics 
Education  


3'&30 


271 


1'390 


110"- 


N/A 


$  76,529 


$  14.9Ve 


$  1'204 


Total 


4 '101 


1  '500 


$  76'529 


$  16,182 


a)  Xo  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 
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TABLE  V 

Directorate  for  Science  and  Engineering  Education 
Activity  by  Unit*  108*1 


Materials  Development . 
Research  ^nd  Informal 
Science  Education. ...... 

Teacher  Preparation 

and  Enhancement ......... 

Studies  and  Program 

Assessment .............. 

Undergraduate  Science.  Eng* 
and  Math  Education ...... 

Research  Career 

Development  


Proposals 
Received 


274 


597 


29 


4.449 


No.  of 
Awards 


45 


214^ 


15 


1^510 


Amount 
Requested^'' 

$103,939 
$145,891 
$  5.469 

N/A 


Amt .  of 
Awards^ 


$18,421 


$13,873 


$  1.609 


$20,322 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 


TABLE  VI 

Directorate  for  Science  and  Engineering  Education 
Activity  hy  Level  of  Education.  1984 


Proposals 
Received 


No.  of 
Awards 


Amount 
Requested^ 


Amt .  of 
Awards^ 


Graduate  Fellowships. 


Undergraduate  Science. 
Engineering  and  Math 
Education. ........... 


Secondary  and  Elementary 
Science  and  Mathematics 
Education.   .  . 


Total 


4.449 


900 


5.349 


1.  510 


274 


1.764 


N/A 


$255,319 
$255,319 


$  20.322 


$  34.103 
$  54.425 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 
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TABLE  VII 

Dircctiirato  for  Science  and  Engineer i.tig  Edaca*'ion 
Activity  by  Unit.  19S6 


Materials  Development, 
Research  and  Informal 
Science  Education  


Teacher  Preparation 
and  Enhancement,., 


Studies  and  Program 
Assessment 

Ur^dergraduate  Science, 
and  Math  Education.. 

Research  Career 

Development   , 


Eng/ 


Proposals 
Received 


4b6 


623 


24 


1,34B 


5,002 


No,  Of 
Awards 


95 
264^ 

13 
234 
1,560 


Amount 
Requested^ 


$126, 8S8 


$267,765 


$  5,664 


S  37,566 


M/A 


Amt ,  of 
Awards^ 


$22,091 
$25,015 
$  1,746 
$  4,836 
$27,296 


a)  In  thousands  of  dollars, 

b)  Ir^cludes  Presider^tial  Awards  tor  E3tceller\ce 

in  Science  ar^d  Mathematics  Teaching, 

c)  Operated  as  "College  Science  Instrumentation"  ir^  1965. 


TABLE  VIII 

Directorate  for  Science  ^r^d  Er^gir^eering  Education 
Activity  by  Level  of  Education,  19B5 


Proposals 
Received 


Uo.  of 
Awards 


Amount 
Requested^ 


Amt.  of 
Awards^ 


Graduate  Fellowships. 


Undergraduate  Science* 
Engineering  and  Math 
Education  


Secondary  and  Elementary 
Science  and  Mathematics 
Education  


Total 


5^002 


1,348 


1,133 


7,483 


1 ,560 


234 


372^ 


2,166 


M/A 

$  37.566 

$400,517 
$436,083 


$  27,296 


$     4 , 636 


S  46,854 


$  60,988 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  Excellence 

in  Science  and  Mathematics  Teaching. 
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TABLE  IX 

Directorate  for  Science  and  Engineering  Education 
Activity  by  Unit,  1986 


Proposals 
Received 


Materials  Development, 
Research  and  Informal 
Science  Education   346 

Teacher  Preparation 

and  Enhancement   669 

Studies  and  Program 

Assessment 24 

Undergraduate  Science,  Eng,^ 

and  Math  Education.   924 

Research  Career 

Development 5,554 


No,  of  Amount  Amt .  of 

Awards  Requested^  Awards^ 

111  $284,058  $24-356 

262*^  S361.JL03  $26,256 

12  $     5.456  $  2.7&5 

211  $  23,384  $  5,259 

1,637  N/A  $25,938 


a)  in  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  arid  Mathematics  Teaching. 

c)  Operated  as  ''College  Science  Instrumentation"  in  1986 


TABLE  X 

Directorate  for  Science  and  Engineering  Education 
Activity  by  Level  of  Education,  1966 


Proposals  No.  of 

Received  Awards 


Amount 
Requested^ 


Amt.  of 
Awards^ 


Gi-aduate  Fellowships   5,554 

Undergraduate  Science, 
Engineering  and  Math 
Education,   924 

Secondary  and  Elementary 
Science  and  Mathematics 
Education   1,038 


1,637 


211 


38  5'- 


N/A 


$  25,938 


$  23,384  $  5,259 


$650,617  $  53,397 


Total 


7,  516 


2,  233 


$674 ,001 


$  84.594 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 


TABLE  XI 

Directorate  for  Science  and  Erigineering  Education 
Activity  by  Unit.  1937 


Materials  Development. 
Research  and  Informal 
Science  Education  

Teacher  Preparation 

and  Enhancement  

Studies  and  Program 
Assessment 

Undergraduate  Sci ence .  Eng . ^ 
and  Math  Education  

Research  Career 

Development  


Proposals 
Received 


301 


572 


40 


982 


6.500 


No.  Of 
Awards 


152 


286'^ 


23 


347 


1,  566 


Anit^unt 
Pequestd^ 

$158,944 
$177,077 
$  9.663 
$  27.162 
N/A 


Amt.  Of 
Awards^ 


S29.480 
$30,493 
$  2.199 
$  9.500 
$27. 267 


a)  In  thousands  of  dollars* 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 

c)  Operated  as  "College  Science  Inpitrumentation"  in  1987. 


TABLE  XII 

Directorate  for  Science  and  Engineering  Education 
Activity  by  Level  of  Education.  1987 


Proposals 
Received 


NO.  of 
Awards 


Amount 
Requested** 


Amt.  of 
Awards^ 


Graduate  Fellowships  

Undergraduate  Science . 
Engineering  and  Math 
Education ............... 

Secondary  and  Elementary 
Science  and  Mathematics 
Education  


Total 


6.  500 


982 


913 


8.39: 


1.  568 


347 


461'- 


2.376 


N/A 


S  27.182 


$345,684 


$372,866 


$  27.267 

S  9.500 

S  62.172 
S  98.939 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 


TABLE  XIII 

Directorate  for  Science  arid  Etxgiiteeritxg  Education 
Activity  by  Unit.  1968 


Materials  Development  * 
Research  and  Informal 
Science  Education.  

Teacher  Preparation 

and  Enhancement  

Studies  and  Program 

Assessment .............. 

Undergraduate  Science^  Eng. 
and  Math  Education ...... 

Research  Career 

Development ............. 


Proposals 
Received 


373 


G41 


41 


1,845 


m.  Of 
Awa  rds 


149 


340"- 


25 


4G9 


1-751 


Amount 
Requested^ 


S186.316 


S257.823 


S  11.547 


S219.769 


S142.361 


Amt .  of 
Awards^ 


S37.311 
S45,532 
S  3.240 
S19.026 
S34.021 


a)  In  thousands  of  dollars. 

b>  Includes  Presidential  Awards  for  Excellence 
in  Science  and  Mathematics  Teaching. 


TABLE  XIV 

Directorate  for  Science  and  Engineering  Education 
Activity  by  Level  of  Education.  1999 


Proposals  No.  of 

Received  Awards 


Amount 
Requested^ 


Am t .  of 
Awards 


a 


Graduate  Fellowships   5.688 

Undergraduate  Science, 
Engineering  and  Math 
Education.  .  .   1 ,  84  5 

Secondary  and  Elementary 
Science  and  Mathematics 
Education   1 ,  620 


1,673 


469 


592^ 


Sl07.6e9  S  30.395 


S219.769  S  19.026 


S490,357  S  90.208 


Total 


9.353 


2.734 


S817.615 


SI 39, 629 


a)  In  thousands  of  dollars. 

b)  Includes  Presidential  Awards  for  Excellence 

in  Science  and  Mathematics  Teaching. 


0 


c 

< 


u 
CO 


o 

8 


O 
C 


O 


8 


(SJO||0p  ^0  SUOfJIIUj) 

8UDiJD6iiqo 


z 

o 

o 

D 
Q 
bJ 

O 
? 

bJ 
bJ 
Z 

O 
Z 
bJ 

c 

0 
UJ 

o 
z 

UJ 

o 

CO 


c 

0 

LiJ  0 
^.■^ 

>t 

-I 

c 

w  c 
c  0 
0  0 

^£ 

o 


(ajDilop  |o  siiOi||iaj) 
9uorp5!iqo 


CHART  I 


Current  Organization  and  Budget  of  the  Directorate  for  SEE 


FYa9  BUDGET^ 

o  Division  of  Materials  Development*  Research  $  44*000 
and  Informal  Science  Education 

Applications  of  Advanced  Technologies  Program  $  6*000 

Informal  Science  Education  Program  15.000 

Instructional  Materials  Development  Program  Id, 500 

Research  in  Teaching  and  Learning  Program  4,500 


o  Division  of  Teacher  Preparation  and  Enhancement  $  63*500 

Science  and  Mathematics  Education  Hetwork  Program  $  9*000 
Teacher  Enhancement  Program  43-200 
Presidential  Awards  for  Excellence  In  Science 

and  Mathematics  Teaching  Program  1,830 
Teacher  Preparation  Program  9,470 


o  Office  of  Studies  and  Program  Assessment  S  4,500 

Studies  and  Analyses  program  S  4*500 


o  Division  of  Undergraduate  Science.  Engineering,  S  2B,000 

and  Mathematics  Education 

College  Science  Instrumentation  Program  S  16*000 
Faculty  Enhancement  Program  3*000 
Career  Access  Opportunities  Program  5*000 
Course  and  Curriculum  Program  4*000 


o  Division  of  Research  Career  Development  S  31*000 

Graduate  Fellowships  Program  S  21^600 
Minority  Graduate  Fellowships  Program  2,400 
Young  Scholars  Program  7*000 


a)  In  thousands  of  dollars 
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DIVISIOM  OF  MATERIALS  OEVELQPMEHT,  RESEARCH  AND 


IMFORMAL  SCIEMCE  EDUCATIQM  <MDRISE) 


to 

of 


catalyze  experimentation  with  and  adopticn 
OHCeiient  ti^w  curriculum  materials* 


MDHISE  comprises  the  following  programs: 
Instructional  Materials  Development ,  Applica- 
tions of  Advanced  Technologies,  Research  in 
Teaching  and  Learning,  and  Informal  Science 
Education. 

SEE*3  goals  in  the  several  programming  areas  of 
the  nDRISE  Division  relate  to  a  hroad  spectrum 
of  concerns  in   science  and  mathematics  educa- 
tion,  especially  at  the  precolloge  level* 
They  are: 

o  TO  support  the  development  of  prototypical 
instructional  materials  that  can  set 
standards  and  Y<it  he  practical  models  for 
improved  instruction; 

o  To  encourage  exploration,  development,  and 
proof-of -concept  demonstration  of  the  ap- 
plication to  education  of  advanced  tele- 
communication  and  computer  technologies; 

o  To  catalyze  the  utilization  of  new 
materials  and  advanced  technologies  in 
diverse  school  systems; 

o  To  expand  our  hasic  knowledge  ahout  the 
processes  of  teaching  and  learning;  and 


The  program  seeks  an  optimal  halance  between 
exploration  and  creation  of  prototypical 
materials  that  can  set  standards  and  models  of 
how  mathematics  and  science  might  he  taught  in 
the  hest  of  circumstances;  and  practical 
develcpment  that  offers  suhstantial  impact  and 
improvement  in  real-world  schools  and  systems* 

The  highest  priority  of  the  program  is  devel- 
opment of  new*  alternative  hasic  curricula  in 
mathematics  and  science*  The  Foundation 
invites  proposals  for: 

o  Ha j  or  integrated-curriculum  projects 
spanning  the  elementary,  middle,  and  high 
school  years  --  to  yield  new  instructional 
materials  that  will :  promote  the  mathemat- 
ics and  science  literacy  of  students  at  all 
grade  levels;  huild  a  sound  background  for 
disciplinary  learning  in  hoth  high  school 
and  college;  and,  provide  an  integrated, 
comprehensive  preparation  for  later  studies 
at  the  college  level ,  Emphases  will  he 
placed  on;  engaging  and  impacting  female, 
minority,  and  disabled  students;  early 
introduction  of  science;  prevention  of 
science /math  aversion;  and  the  acquisition 
of  prohlem-solving  skills. 


To  assure  a  balanced  and  rich  environment 
of  opportunities  for  informal  learning 
through  broadcast  media,  museums,  and 
other  activities* 


o  Projects  that  will  generate  single- 
discipline  course  materials,  particularly 
for  the  secondary  grades,  and  teacher 
support  materials  for  science  and  ntathe- 
matics  instruction  at  all  grade  levels. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 

This  program  will  provide  support  for  projects 
in  three  principal  areas :  Large,  integrated 
curriculum  development  proj  ect s;  student  and 
teacher  support  materials  for  single-discipline 
courses;  and  proof-of-concept  demonstrations  in 
major  school  systems.  The  major  objectives  are: 
to  increase  the  span,  consistency,  and 
coherence  of  well-integrated  K-12  curriculum 
materials  available  to  school  districts:  to 
assure  availability  of  high  quality  single- 
discipline  instructional  materials  reflecting 
recent  scientific  and  pedagogical  research;  and 


o  Efforts  to  establish  a  more  comprehensive 
and  demanding  K-12  mathematics  curriculum- 
-  especially  those  that  would  change  the 
present  heavily  redundant  emphasis  on 
simple  arithmetic . 

o  New  efforts  to  establish  alternative 
approaches  to  basic  mathematics  will  direct 
the  focus  of  instruction  toward  quanti- 
tative skills  and  insights  that  contribute 
to  the  problem- solving  orientation  approp- 
riate to  contemporary  uses  of  mathematics- 


XIV 


1D 


BESEARCH  IN  TEACHING  AND  LEARNING  PROGRAM 

This  program  will  support  basic  and  applied 
research  on  the  most  significant  Factors 
believed  to  underlie  effective  teaching  and 
learning  at  all  levels.  The  focus  will  bo 
strongly  on  the  classroom.  Emphasis  is  placed 
on ;  participatior,  ^nd  achievement  in  science 
and  mathematics,  particularly  of  women  and 
minorities;  disciplinary- specific  teaching  and 
learning;  curriculum  content  and  sequence, 
including  research  on  first-hand  observation 
and  the  laboratory  experience;  and  teacher 
knoi^ledge  and  certification. 

It  is  widely  agreed  that  there  is  need  to  ex- 
pand our  basic  knowledge  about  the  processes  of 
teaching  and  learning  mathematics,  technology, 
and  the  sciences,  and  about  the  factors  that 
are  most  influential  in  det<^rmining  success  iti 
these  fields,  NSF  is  responsive  to  this  need 
primarily  through  the  Research  in  Teaching  and 
Learning  Program,  Projects  supported  by  SEE 
assist  advancement  of  the  quality  of  education 
by  being  related  directly  to  educational  pro- 
cesses; they  are  usually  collaborative  efforts 
involving  experts  in  subject  matter  fields, 
science  education,  and  the  cognitive  and  social 
sciences , 

A  major  concern  of  the  Program  is  exploration 
of  the  factors  that  influence;  student  partici- 
pation and  achievement  in  science  and  mathemat- 
ics; stimulation  of  student  interest  and  culti- 
vation of  talent;  development  of  motivation  and 
curiosity;  and  *'he  making  of  curricular  and 
career  choices  (and  persistence  in  them). 


INFORMAL  SCIENCE  EDUCATION  PROGRAM 

The  Informal  Science  Education  Program  will 
continue  its  efforts  to  assure  a  balanced  and 
rich  environment  that  encourages  informal 
learning  across  a  broad  range  of  interests,  age 
and  sophistication.  Principal  efforts  focus  in 
the  areas  of  broadcasting,  museums,  ^nd 
science-related  community  activities  *  All 
aspects  of  the  Program  are  designed  to  stimu- 
late and  maintain  self-confident  interest  in 
science,   mathematics ,   af^d  technology.  Emphases 


are  placed  on  broadening  the  audience,  experi- 
menting with  new  technique;  for  information 
distribution,  reaching  smaller  institutions , 
and  facilitating  partnerships  and  interactions 
with  schools . 

APPLICATIONS  OF  ADVANCED  TECHNOLOGIES  PROGRAM 

This  Program  is  responsible  for  the  support  of 
research ,  development ,  and  df^monstratlon  of 
the  application  of  state-of-the-art  tele- 
communications and  computer  technologies  to 
science,  mathematics ,  and  engineering  educa- 
tion .  Changes  in  technologies  are  so  raPid 
that  the  Program  deals  only  with  issues  at  the 
forefront  of  their  application;  its  method  is 
to  support  innovative  projects  that  will  lay 
the  research  and  conceptual  foundation  for  new 
technologies  that  will  be  available  in  the 
near  future  (five  to  ten  years) .  Particular 
emphasis  is  placed  on;  knowledge-based  systems 
and  intelligent  tutors ;  new  computational 
tools  and  sYi^bol  manipulation  systems;  and 
proof -of -concept  and  "critical  mass**  de")on- 
strations. 


DI VI  SI  ON  OF  TEACHER  PREPARATION  AND 
ENHANCEMENT 

The  Division  of  Teacher  Preparation  and  En- 
hancement (DTPE)  comprises  the  following 
Programs:  Teacher  Enhancement  (for  active 
teachers ) ,  Teacher  Preparation  ( for  those 
studying  for  the  profession) ,  Science  and 
T^at hematics  Education  Networks  (among  active 
teachers)'  snd  Presidential  Awards  for  Excel- 
lence in  Science  and  Mathematics  Teaching. 
The  Directorate's  goals  in  this  domain  are: 

o  To  improve  the  subject-matter  competence 
and  pedagogical  skills  of  the  Nation ' s 
science  and  mathematics  teachers  at  the 
elementary,  middle,  and  secondary  levels: 

o  To  develop  examples  and  prototypes  of 
successful  preservice  and  inservice  teacher 
education  programs  that  can  be  adapted  and 
adopted  by  teacher  preparation  institutions 
and  school  districts  throughout  the  Nation: 
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o  To  disseminate  the  materials  and  methods 
developed  in  NSF-funded  projects  and  other 
information  likely  to  enhance  the  quality 
of  science  teaching; 

o  To  identify,  recognize,  and  reward 
ejtcellence  in  teaching*  and  to  assist 
teachor/leaders  to  share  their  expertise 
^9±th  colleagues;  and 

o  To  encourage  and  promote  communications 
and  collaboration  of  a  wide  range  of 
individuals  involved  in  science  education; 
t  eachers ,  educational  administrators, 
college  and  university  professors,  and 
research  scientists  in  the  public, 
private*   profit,  and  non-profit  sectors. 

In  attempting  to  achieve  these  goals,  the 
Foundation  has  a  dual  strategy.  It  seeks  to 
support  4«ell- designed  projects  that  will 
directly  benefit  the  teacher/participant s  by 
making  them  more  competent  in  the  subject 
matter*  more  comfortable  in  its  presentation, 
and  more  committed  to  their  profession  and 
their  pupils ,  Such  anticipated  outcomes  are 
necessary  for  a  successful  project ,  but  they 
are  not  sufficient.  The  Foundation  expects 
that  projects  should  add  to  the  base  of 
knowledge  about  how  teachers  can  most  effec- 
tively be  prepared  and  subsequently  aided  to 
enhance  their  capabilities,  A  project  that 
achieves  the  goal  of  aiding  individual  teachers 
(and*  indirectly^  their  students)  can  also 
serve  as  an  exemplar  for  other  projects*  thus 
broadly  improving  the  quality  of  science  and 
mathematics  teaching. 

The  Division  of  Teacher  Preparation  and 
Enhancement  supports  projects  that  promote 
these  objectives  i^hile  adding  to  our  knowledge 
about  activities  that  prepare  teachers  in  the 
content  and  the  teaching  methods  that  promote 
effective  learning  by  students  at  each  school 
lc:veX :  enrich  teachers^  expertise  for 
professional  leadership  and  peer  teaching: 
provide  encouragement  and  opportunities  for 
teachers  to  enhance  and  develop  their 
capabilities;  and  provide  dissemination 
opportunities  that  actively  involve  elementary* 
secondary*  and  college  teachers  in  exchanging 
ideas  that  improve  their  own  teaching, 

KJl 


In  pursuit  of  this  knowlet^^e,  the  Division  of 
Teacher  Preparation  and  Enhancement  encourages 
projects  that : 

o  capitalize  on  the  prestige  associated  ^titU 
an  NSF  grant  anc*  exploit  the  Foundation's 
unique  familiarity  and  relational  hip  with 
the  scientific  research  and  education 
community: 

o  stimulate  collaboration  among  such  partners 
as  the  Federal  government ,  colleges  and 
universities ,  state  and  local  education 
agencies*  business  and  industry*  cultural 
institutions  and  media*  scientists  and 
science  educators,  and  teachers ,  school 
administrators*  ^nd  parents; 

o  result  in  self-sustaining  neti^orks  among 
these  varied  elements  --  cooperative 
patterns  that  will  continue  to  function* 
supported  by  non-NSF  funds;  and* 

o  focus  resources,  exert  high  leverage*  and 
provide  widely  applicable  approaches  to 
s  t rengthening  science  and  m at hem at i  cs 
education. 


TEACHER  PREPARATION  PROGPrJI 

This  program  supports  innovation  in  the 
preservice  education  of  future  teachers  of 
mathematics  and  science ,  In  addition  to  the 
efforts  of  the  Program  to  improve  regular 
teacher  education  curricula,  emphases  are 
placed  on;  building  capability  in  more  than 
one  discipline;  recruitment  to  science  and 
mathematics  teaching*  especially  of  women, 
minorities ,  and  disabled  persons;  curricula 
based  on  research  in  teaching  and  learning; 
and  strengthening  teacher  curricula  in  the  use 
of  advanced  technologies. 


TEACHER  ENHAflCEMENT  PROGRAM 

The  Teacher  Enhancement  Program  provides 
support  for  a  wide  variety  of  prototypical 
niodel  projects  for  inservlce  improvement  of  the 
qualifications  and  effectiveness  of  mathematics 
and  science  teachers*  Proposals  for  the 
support  of  general  teacher  enhancement  projects 
are  welcomed .  In  addition,  the  Foundation 
invites  proposals  for: 

o  projects  that  focud  the  attention  of 
teachers  at  the  elementary  and  middle 
school  levels  on  techniques  for  increasing 
classroom  effectiveness  in  science  and 
mathematics  through  the  use  of  advanced 
educational  technology. 

o  Programs*  involving  middle  and  secondary 
school  teachers,  to  develop  methods  for 
sustaining  the  enthusiasm  that  elementary 
school  students  ejthibit  toward  science  and 
mathematics^  and  that  explore  tecnniques 
for  attracting  minority.  female^  and 
disabled  students  to  the  continued  study 
of  science^  mathematics*  and  technology. 

o  Projects  that  will  develop  sound  ways  to 
improve  the  capability  of  secondary  school 
teachers  to  teach  combinations  of  related 
subjects  (e.g. ^  chemistry  and  earth 
sciences  r  physics  and  mathematics.  or 
chemistry  and  physics). 

o  Projects  to  develop  a  continuing 
evaluation  of  NSF*s  completed  teacher 
enhancement  projects*  and  mechanisms  for 
disseminating  information  about  them. 


SCIENCE  AND  MATHEMATICS  EDUCATION  NETWORKS 
PROGRAM 

An  education  "network**  is  an  interconnected  set 
Of  individuals^  institutions  r  entities .  or 
groups  organized  to  share  information*  re- 
sources* and/or  talent  in  service  of  a  general 
or  specific  educational  objective  —  often*  the 
improvement  of  some  aspect  of  the  delivery  of 
educational  services . 


The  Science  and  Mathematics  Education  Networks 
Program  supports  the  initiation  and 
development  of  local  and  regional  networks 
among  individuals  and  organizations  for  both 
general  anfl  specific  efforts  to  improve 
education  in  mathematics  *  technology*  and  vhe 
sciences . 

In  addition  to  funding  proposals  received  from 
the  field.  the  Network  Program  funds  or 
coordinates  speci  f ic  activities  aimed  at 
improving  communication  and  coordination  among 
the  various  groups  active  in  t^te  nation-wide 
effort  to  improve  mathematics  and  science  edu- 
cation. The  Network  Program  will  encourage: 

o  projects  designed  for  consensus  building  or 
the  exchange  of  ideas  related  to  future 
direction  for  the  improvement  of  mathemat- 
ics, science*  and  engineering  education. 

o  A  projC!,.;:  or  projects  designed  to  dissemi- 
nate exemplary  models  ^  instructional 
materials*  assessment  information  and 
research  findings. 

o  Coordination  and  collaboration  with  major 
organizations  active  in  the  improvement  of 
education. 

The  Foundation  is  especially  interested  in 
fostering  partnerships  between  industrial  and 
other  private  sector  entities  and  school  dis- 
tricts to  address  specific  local  or  regional 
needs  in  science*  mathematics .  and  technology 
education . 

PRESIDENTIAL  AWARDS  FOR  EXCELLENCE  IN 
SCIENCE  AND  MATHEMATICS  TEACHING 

This  is  an  initiative  of  the  Office  of  the 
President  of  the  United  States  to  provide 
national  recognition  for  distinguished  middle 
and  secondary  school  teachers  of  science  and 
mathematics.  Teachers  eligible  for  this  award 
are  those  whose  primary  responsibility  is 
classroom  teaching  of  science  or  mathematics 
in  a  public  or  private  middle/junior  or  senior 
high  school  in  each  of  the  fifty  states*  the 
District  of  Columbia*  and  Puerto  Rico* 
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A  minimum  of  five  years  teaching  experience  in 
science  or  mathematics  is  required. 

Awardeed  receive  national  recognition  and  their 
schools  each  receive  a  two-year  S7500  NSF  grant 
to  be  used,  under  the  direction  of  the  awardee, 
for  improving  the  scieiice  or  mathematics 
instructional  programs  in  their  school 
districts.  The  involvement  of  these  nationally 
recognized  teachers  in  leadership  activities  to 
promote  and  improve  science  and  mathematics 
education  is  encouraged. 


OFFICE        STUDIES  AND  PROGRAM  ASSESSMENT 

Continuous  efforts  are  required  to  inform  and 
guide  the  processes  of  planning,  initiating, 
operating^  and  terminating  programs  designed  to 
meet  specific  needs  and  address  particular 
trends.  Such  efforts  are  based  on  information 
about  current  trends  and  effectiveness,  and  on 
policy  studies  in  areas  of  current  signifi- 
cance. Within  the  Directorate  for  Science  and 
Engineering  Education,  the  development  of  such 
information  and  support  of  related  policy 
studies  is  the  responsibility  of  the  office  of 
Studies  and  Program  Assessment ,  which  col- 
laborates with  other  HSF  entities  and  with  the 
U,S*  Department  of  Education. 

The  goals  of  the  Office  of  Studies  and  Program 
Assessment  (OSPA)  are  to^ 

o  Develop  improved  indicators  of  student 
achievement  (in  both  basic  and  higher 
order  skills) ,  teacher  quality,  and 
curriculum  effacts: 

o  Provide  data  of  national  scope  on 
significant  problems  and  opportunities  in 
science^  mathematics ,  and  engineering 
education,  together  with  international 
comparison  information; 


o  Support  policY  studies  perti.tent  to 
^deliberations  regarding  the  strengthening 
of  such  education  in  the  United  States:  and 

o  Provide  information  that  will  assist  in 
setting  priorities  and  plans  for  the 
Foundation' s  education  activities ,  in  part 
through  design,  d  e velopmen t ,  and 
implementation  of  ongoing  evaluation 
procedures  for  NSF' s  science,  engineering, 
and  mathematics  education  programs. 

STUDIES  AND  ANALYSES  PROGRAM 

The  collection,  study,  and  analysis  of  data  on 
science  and  engineering  education  issues  of 
both  continuing  and  timely  concern,  and  sup- 
port of  related  policy  studies  and  poli^ 
development,  are  the  domain  of  the  Studies  and 
Analyses  Program,  Areas  of  major  interest  are 
teacher  supply  and  qualifications,  student 
interests  and  achievement ,  and  curriculum 
content  and  impact  *  at  all  levels  of  instruc- 
tion , 

Proposals  funded  under  this  program  are  in-^ 
tended  to:  CD  provide  data  of  national  scope 
on  significant  problems  and  opportunities  in 
science^  mathematics^  and  engineering  educa* 
tion,  that  would  be  useful  for  policy  deliber- 
ations regarding  the  strengthening  of  such 
education  in  the  United  States :  and  (2)  pro- 
vide information  that  will  assist  in  setting 
priorities  and  plans  for  the  Foundation ' s 
science  education  programs.  Proposals  arc 
invited  for  new  data  collection  as  well  as  for 
synthesis  or  secondary  analysis  of  existing 
information. 

Participation  of  scientists,  mathematicians, 
and  engineers  grounded  in  the  disciplines 
being  studied  is  encouraged.  Their  contrib- 
utions ar^  essential  because  they  provide  not 
onlY  subject  matter  expertise  but  insight  into 
the  issues  germane  to  science  education  and  in 
need  of  explication. 


xuiii 


ASSESSMENT  ACTIVITIES 

The  Directorate  for  Science  aad  Engineering 
Education  <SEE)  has  initiated  a  systematic  set 
of  studies  to  gauge,  on  an  ongoing  basis,  the 
quality  and  impact  of  the  National  Science 
Foundation 's  educational  activities.  The 
purpose    is    to    assist  in    ^ts  continuing 

efforts  to  enhance  the  effectiveness  of  its 
work^  Findings  of  the  studies  also  will  inform 
outside  audiences  about  implementation  of  the 
Foundation' s  programs , 

Because  of  the  importance  of  content  to 
science,  mathematics,  and  engineering  educa- 
tion, and  the  special  ways  in  which  ""knowing" 
evolves  in  these  fields,  there  must  be  both  <a) 
appropriate  participation  by  scientists,  mathe- 
maticians, and  engineers,  and  (b)  collaboration 
with  evaluation  specialists  in  the  design  and 
ejtecution  of  assessment  studies  proposed  to  the 
Foundation , 

SEE  pursues  its  mission  through  a  number  of 
broadly-*  defined  programs,  each  of  which 
supports  individual  and  sometimes  numerous 
projects  ^  Accordingly,      the     planning  and 

related  assessment  activities  of  3EE  take  place 
on  two  different  but  interrelated  levels: 

o  At  the  program  level ,  the  yardsticks 
relate  to  the  Directorate*  s  mission  and 
basic  goals^  assessment  provides  in  for-' 
mation  on  the  contributions  an<3  potential 
of  various  programs,  so  that  current  and 
alternative  ones  can  be  compared^ 

o 


DIVISION  OF  UNOERGRADUATE  SCIENCE,  EHGIHEERIHG 
AND  MATHEHATICS  EDUCATION  CUSEME) 
(Formerly,     the    Office     of     College  Science 
Instrumentation) * 

USEME  is  responsibl'j  for: 

o  Management  of  undergraduate  program 
activities  budgeted  within  the  SEE 
Directorate; 

o  Coordination  across  the  Foundation  of  the 
NSF  mission  in  undergraduate  education;  and 

o  Stimvilation  of  tho  involvement  of  academic 
scientists,  their  institutions,  the  State, 
the  private  sector,  and  other  Federal 
agencies  in  efforts  to  improve  under- 
graduate education  in  mathematics^  en- 
gineering, and  the  sciences^ 

With  its  responsibility  for  the  administration 
of  some  programs  and  for  the  cooroination  af^d 
management  of  others ,  USErfE' s  task^  broadly, 
is  to  bring  the  resources  of  all  of  the  NSF 
Directorates  effectively  to  bear  on  the 
improvement  of  undergraduate  education  in  all 
fields  of  concern  to  the  Foundation, 

COLLEGE  SCIENCE  I*JSTB(JMENTATlON  PROGRAM 

NSF '  s  undergraduate  inst  ructional  College 
Science  Instrumentation  Program  is  designed  to 
develop  and  implement  new  approaches  to 
improve  the  effectiveness  and  efficiency  of 
laboratory  instruction,  especially  through  use 


At  the  project  level,  attention  focuses  on 
program  goals  and  aggregate  impact  of 

current  projects ,  Appraisal  provides 
information  about  the  effectiveness  of 
individual  projects;  identifies  strengths 
that  should  ^«  propagated  and  weaknesses 
to  be  avoided  in  the  selection  of  future 
projects ;  and  in  other  ways  informs 
program  officers  as  they  adjust  the 
project  mix  to  achieve  the  goals  of  each 
program. 


of  modern  instrumentation. 

The  specific  objectives  are  to  encourage  and 
support  I 

o  Introduction  of  modern  instruments  to 
improve  the  experiences  of  undergraduate 
students  in  science  and  engineering 
courses,  laboratories,  and  field  work; 

o    Interfacing    of    computers  with  scientific 

instrumentation  and  other  appropriate  uses 

of  current  technology  in  science  and  en- 
gineering instruction; 
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o  Development  of  new  instrumentation  and  r*^w 
ways  of  using  instrumentation  to  extend 
instructional  capabilities ;  and 

o  Establishment  of  equipjnent -sharing  capa- 
bility via  consortia  or  centers. 

Projects  in  two  broad  categories  will  be 
supported: 

o  Instrumentation  -  model  and  standard- 
setting  projects  to  improve  the  quality  of 
laboratory  instruction  through  creative 
use  of  modern  instrumentation  and  advanced 
technology, 

o  Laboratory  Improvement  -  the  conception, 
design,  creation^  and  testing  of  new 
approaches  that  ^re  cost  effective, 
powerfully  stimulative  of  learning,  and 
that  reflect  actual  science  and 
engineering  pr 'let ice. 

FACULTY  ENHANCEMEOT  PROGftftW 

This  Program,  newly  established  in  FY  1986, 
will  support  projects  that  will  assure  that  the 
teaching  faculties  of  the  nation's  colleges  and 
universities  remain  vigorous  and  current  in 
their  disciplines ,  The  Foundation's  f  aculty-> 
oriented  activities  at  the  undergraduate  level 
will  stimulate  new  ways  (and  share  in  the 
support  of  the  best  traditional  ways)  of 
improving  the  professional  qualifications  of 
college  and  university  faculty  through  continu- 
ing education  or  active  involvement  in  fore- 
front research  activities , 

Seminars,  conferences*  and  other  mechanisms  may 
be  proposed  that  will: 

o  allow  participants  to  qain  experience  with 
recent  developments  in  the  field; 

o  enable  participants  to  work  with  innova- 
tive technologies  relevant  to  their  aca- 
demic responsibilities  and  which  allow 
them  to  evaluate  the  technology: 


o  permit  participants  to  work  with  experts 
who  have  had  a  part  in  originating  the 
ideas  which  are  the  subject  of  the  project 
or  who  have  worked  extensively  with  the 
ideas  or  techniques; 

o  permit  participants  to  obtain  personal 
experience  working  with  new  ideas  and 
techniques,  rather  than  just  hearing  about 
them; 

o  encourage  participants  to  develop  instruc- 
tional materials  that  include  new  ideas  and 
techniques ; 

o  explore  new  methods  of  delivery  of  informa- 
tion, such  3S  their  use  of  computers  or 
teleconferencing*  either  in  work  with  other 
participants  during  the  projects  or  in 
participants'  activities  after  the  project: 

o  encourage  sustained  interaction  among  the 
participants  following  the  project  and  con-* 
tinued  opportunities  for  learning  about  the 
topics  of  the  project; 

o  encourage  the  increased  participation  of 
under represented  groups  in  science,  mathe- 
matics, and  engineering. 

CAREER  ACCESS  OPPORTUNITIES  PROGRAM 

Successful  precollege  programs  to  increase  the 
numbers  of  women,  minorities,  and  the  disabled 
who  are  attracted  to  technical  careers  must  be 
followed  by  college-based  programs  of  the  same 
type  and  intent  if  the  strong  drift  toward 
non-technical  careers  between  high  school  and 
college  is  to  be  countered.  This  newly- 
established  Program  will  support  projects  of 
two  types; 

(1)  Comprehensive  Regional  Centers  for 
tlinorities  will  be  supported  at  institutions 
with  significant  minority  enrollments  to; 

o  develop  institutional  capability  in  under- 
graduate science,  mathematics ,  and  engin- 
eering education  for  minority  students 
(particularly  at  the  freshman  and  sophomore 
levels  > : 
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develop  cooperative  activities*  with  re- 
gional precollege  schools  having  substan- 
tial minority  enrollments^  to  improve 
science.  mathematics.  and  engineering 
education  anrt  to  coordinate  and  facilitate 
the  transition  of  minority  students  from 
high  school  to  college  status; 


being  co-funded  by  the  Directorate  for  Engin- 
eering. USEME  also  will  receive  proposals  for 
study  and  assessment  of  the  condition  of  the 
curriculum  in  other  major  disciplines,  such 
being  antecedent  to  the  initiation  of 
additional  curriculum  redevelopment  efforts. 


o  stimulate  and  coordinate  the  4»f fort^  of 
other  colleges  and  universities  in  the 
region*  with  substantial  minority  popula- 
tions* to  strengthen  their  undergraduate^ 
programs  in  science*  mathematics*  and  en- 
gineering* and  to  serve  as  foci  for 
additional  cooperative  activities  in 
precollege  science,  mathematics ,  and  en- 
gineering education: 

o  take  a  leadership  role  in  nurturing  and 
encouraging  minority  students  to  undertake 
graduate  studies  in  science,  mathematics, 
and  engineering  by  increasing  the  opportu- 
nities for  such  activities  and  by  stimu- 
lating minority  students  confidence  and 
inte^rest;  and  . 

o  enhance  th4»  pot^^ntial  for  stable*  long- 
term  continuation  of  the  NSF-supported 
activities . 

(2)  Prototype  and  ^k>del  Projects  for  Women* 
Minorities  and  the  Disabled  will  be  supported 
in  colleg^^s ,  universities .  and  other  eligible 
organisations  to  design  and  create  sp^^cial 
instructional  and  outreach  act ivi  ties  to 
increase  the  participation  of  any  of  these 
und<*rr<*presented  groups  in  careers  in  science** 
mathematics*  and  engine<*ring. 


DIVISION  of  RESEARCH  CAREER  DEVELQPHEHT 

A  continuous  flow  of  many  of  the  Nation  *s 
brightest  young  people*  into  careers  in  sci<*nce 
and  engine<*ring  is  of  immense  national  impor- 
tance- and  the  critical  Federal  role  in 
ensuring  this  flow  has  nearly  universal  sup- 
port. Assurance  of  a  ready  pool  of  highly 
qualified  scientists  and  engineers  is  crucial 
in  a  nation  whose  security  and  economic 
well-being  depend  on  science  and  technology. 

Because  of  this^  for  35  years  the  National 
Science  Foundation  has*  in  a  variety  of  ways, 
led  in  d4»v4»loping  and  broad^^ning  the  pool  of 
students  who  <*nter  advanced  study  for  careers 
in  science  and  <*ngin<*ering.  The  programs  of 
th<*  Division  of  R^^search  Career  Devt  .pment  in 
the  Directorate  for  Science  and  ngineering 
Education  deal  with  four  groups  of  young  and 
becoming  scientists.  ma  th<*maticians ,  and 
engineers : 

1.  Bcgin^iing  graduate  students: 

2 .  Young  postdoctoral  students  se^^king  inter- 
national study  and  research  exp<*rience: 

3.  Junior  faculty  in  areas  of  critical  person- 
nel shortage  in  industry  and  acad^^mia;  and 


COURSE  and  CURRICULUM  PROGRAM 

In  FYl^as  USEME  implemented  a  pair  of  NSF 
curriculum  r^^d^^velopment  programs^  One  is 
devoted  to  improving  instruction  in  the 
calculus  -  the  basic  coll<*giate  mathematics 
cours4^  taken  by  all  scientists  and  4^ngine4^rs  - 
through  support  of  revision  ^nd  r^^newal  of  the 
calculus  curriculum.  Th4»  other  will  support  a 
number  of  large-scale  experiments  in  re- 
thinking* revising*  and  restructuring  the 
und<*r graduate  curriculum  in  engineering;  it  is 


4 .  Young     Scholars     --     precollege  students 
showing  exceptional  aptitude  in  sci<*nce. 

{Activities  2  &  3  are  managed  by  Directorate 
for  Science  and  Engineering  Education  staff, 
but  are  funded  from  sources  <*xternal  tj  the 
Directorate . ) 

Nominations .  applications .  and  proposals 
related  to  these  activities  are  scheduled 
annually  by  the  Division  of  Research  Career 
Development . 
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1*  Beginning  Graduate  Students .  The 
Directorate  supports  graduate  level  training 
and  education  primarily  through  awarding 
fellowships. 

Since  1952  the  Foundation  has  awarded  Gg^_duate 
Research  Fellowships  annually  to  a  group  of  the 
Nation's  most  talented  graduate  students  in 
science  and  engineering*  These  three-year 
awards  provide  recognition  and  support  for  the 
Fellows,  and  are  insurance  for  the  Nation  that 
talented  ccientists  and  engineers  in  a  wide 
variety  of  fields  will  be  available  to  address 
the  problems  at  the  research  frontiers  of  the 
future .  Persons  awarded  Graduate  Research 
Fellowships  are  permitted  to  undertake  their 
tenures  at  the  graduate  institutions  of  their 
choice . 

o  The  awards  carry  stipends  for  the  Fellows 
and  allowances  for  their  institutions  In 
lieu  of  all  required  tuition  and  fees. 
The  stipend  level  is  currently  S12, 300 
annually  (Si , 025  per  month)  and  the 
institutional  allowance  is  $6^000  per 
year* 

o  The  number  of  new  awards  made  each  year 
will  increase  from  S60  in  FY  1987  to  1060 
by  FY  1991. 

Since  FY  1976  this  activity  has  operated  with 
two  component  programs:  Graduate  Fellowships 
and  Minority  Graduate  Fellowships.  The  latter 
program  receives  10%  of  activity  resources,  and 
is  identical  to  Graduate  Fellowships  except 
that  applications  are  limited  to  members  of 
ethnic  minority  groups  underrepresented  at  the 
advanced  levels  of  science  and  engineering. 

2.  International  Postdoctoral  Study.  The 
Directorate  for  Science  and  Engineering 
Education,  on  behalf  of  the  Foundation  and  at 
the  request  of  the  U,  S.  Department  of  State, 
manages  the  United  States  component  of  the  NATO 
Postdoctoral  Fellowships  in  Science  Program. 


Since  1959  each  NATO  member  country  has  re- 
ceived an  allocation  from  NATO  to  be  used  by 
its  own  nationals  in  international  study  and 
research.      The  objective  is  to  promote  scien- 

xxii 


tific  understanding  and  coOt^eration  among 
member  countries.  The  U.S.  allocation  is  used 
to  support  fellowships  at  the  postdoctoral 
level  for  scientists  and  engineers  within  five 
years  of  their  Ph. D. * s.  Fellows  must  study 
outside  the  United  States  in  a  NATO  or  closely 
allied  nation. 

o  NATO  Postdoctoral  Fellows  receive  a  stipend 
of  S19.200  per  year,  with  small  additional 
allowances  for  dependents.  travel,  and 
:  rv^^citutional  costs.  Current  funding 
permits  offers  of  about  50  awards  per  year. 

3 .       Junior    Faculty   Awards .  The  National 

Science  Foundation  assists  universities  to 
improve  their  capability  to  respond  to  the 
demand  for  highly  qualified  scientific  and 
engineering  personnel  for  academic  and  indus- 
trial research  through  the  Presidential  Young 
Investigator  Awards  Program. 

The  program  was  initiated  in  1964  by  the 
National  administration.  It  is  funded  within 
the  Foundation  by  the  several  research  direc- 
torates and  is  coordinated  by  staff  of  the 
Directorate  for  Science  and  Engineering 
Education. 

The  activity  focuses  on  the  Nation  *s  most 
promising  young  faculty  and  potential  faculty, 
and  seeks  to  put  in  place  the  highest  quality 
faculty  members  for  educating  the  next  gene- 
ration of  professional  scientists  and  engin- 
eers . 

o  Presidential  Young  Investigator  Awards 
carry  a  base  annual  grant  of  S25.000,  which 
can  be  augmented  by  the  NSF  up  to  an 
additional  S37. 500  on  a  dollar'-for-dollar 
match  of  contributions  from  industrial 
sources.  Awards  are  renewable  up  to  a 
total  of  five  years.  In  addition  to 
Federal  and  industrial  contributions,  the 
awardees  *  institutions  share  by  providing 
their  academic  year  salaries. 

o  The  awards  are  made  on  the  basis  of  a 
national  competition  among  individuals 
nominated  by  Ph.D. -granting  Institutions. 
Approximately  two  hundred  first  year  awards 
are  made  each  year. 


4 .  young  Scholars .  This  activity,  newly 
established  in  FY193&,  focuses  directly  on 
middle  and  high  school  students,  it  is  designed 
to  stimulate  permanent  interest  in  mathematics, 
science,  and  engineering,  and  especially  to  do 
so  with  a  view  to  helping  the  student  maintain 
options.  Such  activities  Identify,  motivate  and 
educate  participants  to  help  them  sharpen  their 
abilities  to  make  informed  career  choices,  to 
ready  themselves  for  the  sequence  of  elections 
necessary  if  they  arc  to  stay  "on  track*' ,  and 
to  help  them  increase  their  academic  competi- 
tiveness. These  activities  have  a  strong  focus 
on  outreach  to  and  involvement  of  members  of 
underrepresented  groups,  with  the  goal  of 
increasing  ultimately  their  participation  in 
the  advanced  levels  of  science  and  engineering. 

The  Voung  Scholars  Program,  for  talented  middle 
and  secondary  school  students,  reached 
approjtimately  2500  students  in  its  first  year, 
1939,  beginning  in  1989,  and  thereafter,  the 
program  is  ejtpected  to  reach  4000  students 
annually . 
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STAFF 

DIRECTORATE  FOR  SCIENCE  AND  ENGINEEHING  EDUCATION 


Office  of  the  Assistant  Director 

Assistant  Director,  Bassam  Z,  Shakhashirl 
Con  leave  from  the  Univ  of  wisconsin-'F^adison ) 
Secretary,  Ann  E,  Caligiuri 
Senior  Executive  Officer*  Peter  E,  Yankwich 
Senior  Staff  Associate,  George  W.  Tressel 
Special  Assistant,  James  Cook 
Staff  Associate*  Charles  W,  HudnaXl 
Administrative  Officer,  James  D.  Smith 
Secretary*  Alice  weXsh-Leeds 
Secretary,  Leslie  D*  Francisco 


Division  of  Undergraduate  Science* 
Engineering*  and  Mathematics  Education 

Division  Director*  Robert  F,  Watson 
Secretary*  Annie  H.  Barnett 

Career  Access  Opportunities  Program 
Program  Director*  Theodore  L.  Reld 

College  Science  Instrumentation  Program 
Program  Director*  Duncan  E.  McBride 
Program  Director,  George  D.  Peterson 

(on  leave  from  U.S.  Naval  Academy) 
Program  Director*  Judith  Weis 

Con  leave  from  Rutgers  University) 
Program  Director*  Diavid  A.  Rowley 

Con  leave  from  George  Washington  University) 
Program  Director*  Anita  J.  LaSalle 

(part  time  from  The  American  University) 
Program  Director*  Roland  W.  Radloff 

(part  time) 

Course  and  Curriculum  Program 
Program  Director*  Edward  Ernst 

(on  leave  from  the  Univ  of  Illinois-Urbana) 
Program  Director*  John  S,  Bradley 

(on  leave  from  University  of  Tennessee) 
Program  Director*  Jack  R.  Lohmann 

(on  leave  from  University  of  F^ichigan) 

Faculty  Enhancement  Program 
Program  Director*  Nina  P.  Roscher 
(on  leave  from  The  American  University) 

Administrative  Officer*  Judith  Glover 

Professional  Assistant*  Richard  C-  Quinn 
Program  Assistant,  Dorothy  R.  Cudmore 
Secretary*  Kathryn  R.  Boysen 
Secretary,  Jane  S.  F^ulvanny 
Secretary*  Jocelyn  Whitehurst 
Secretary*  Charlene  Gaston 


Division  of  Materials  Development, 
and  Informal  Science  Education 


Research 


Division  Director,  Arnold  A.  Strassenburg 
(on  leave  from  SUNY-Stony  Brook) 
Secretary,  Brenda  J-  Smiley 

Applications  of  Advanced  Technologies  Program 
Program  Director,  Andrew  R*  F^olnar 

Informal  Science  Education  Program 
Program  Director,  W.  Michael  Templeton 
Program  Director,        Kenn  Starr 

Instructional  Materials  Development  Program 
Program  Director,  Wary  W,  Kohlerman 
Program  Director,  Alice  J.  Moses 
Program  Director*  Jerry  Theise 
Program  Director*  Thomas  Berger 

Con  leave  from  University  of  Minnesota) 
Program  Director*  James  Backstrom  (part  time) 
Program  Director*  Decker  Walker 

(part  time  from  Stanford  University) 

Research  in  Teaching  and  Learning  Program 
Program  Director*  Raymond  J*  Hannapel 

Administrative  Officer*  Gilda  W.  MCGruder 
Program  Assistant,  Lorena  P.  Hawkins 
Program  Assistant,  Jack  R*  Jones 
Secretary*  Mary  E.  Burkey 
Secretary,  Betty  L,  Finch 
Secretary,  Sarita  M-  Shephard 


Office  of  Studies  and  Program  Assessment 

Office  Head,  Wayne  W.  Welch 
(on  leave  from  the  University  of  Minnesota) 
Secretary*  Sadie  R.  Jones 

Studies  and  Analyses  Program 
Program  Director*  David  H.  Florio 
Program  Director*  Ronald  D,  Anderson 
(on  leave  from  University  of  Colorado) 

Secretary*  Jennifer  Williams 


ERIC 


Division  of  Teacher  Preparation 
and  Enhancement  


Division  Director*  Russell  Aiuto 
Deputy  Division  Director.  Alan  L.  McClelland 
Secretary,  Annette  Drehcr 

Science  and  Mathematics  Education  Networks 
Program 

Program  Director,  Alan  L.  McClelland 

Teacher  Enhancement  Program 
Program  Director,  Charles  Puglia 
Program  pirector,  Ethel  L.  Schult2 
Program  Director,  Wayne  tf.  Sukow 
(on  leave  from  West  Central  Wisconsin 
Consortium) 

Associate  Program  Director,  Christine  Stevens 
(on  leave  from  Arkansas  State  University) 

Associate  Program  pirector,  Jaime  Villa 
(on  leave  from  Univ  of  Missouri^Kansas  City) 

Presidential   Awar<!s  for  Excellence  in  Science 

and  Mathematics  Teaching  Program 
Associate  Program  Di  rector ,  Lawrence  J  +  Badar 
(on  leave  from  Rocky  River  (Ohio)  High  School) 

Teacher  Preparation  Program 
Program  Director,  Susan  P*  Snyder 

Administrative  Officer,  C.  Odessa  Coates 
Program  Assistant,   Patricia  A.  Vinson 
Program  Assistant,  Tonya  M.  Cabbell 
Program  Assistant,  Bonita  D.  Washington 
Secretary,   Stacy  E.  Butler 
Secretary.  Belinda  L.  Hazell 
Secretary,  Theresa  L.  Jones 
Secretary,  Sandra  L.  Lockhart 


Division  of  Research  Career  Development 

Division  Director.  Terence  L.  Porter 
Secretary*  Vivian  A*  Mims 

Graduate  and  Minority  Graduate  Fellowships 
Programs 

Program  Director,  Douglas  S-  Chapin 

NATO  Postdoctoral  Fellowships  in  Science  & 
Advanced  Institute  Travel  Awards  Programs 
Program  Director.  Michael  M*  Frodyroa 

{>residential  Young  Investigator  Awards  Program 
Program  Director.  Chor  W.  Tan 
(on  leave  from  The  Cooper  Union  for  the 
Advancement  of  Science  and  Art) 

Young  Scholars  Program 
Program  Director,  Elmima  C.  Johnson 
Associate  Program  Director.  Florence 

Fasanelli 

Computer  Analyst,  June  E.  Reynolds 
Administrative  Officer,  Thelma  OXlery 
Program  Assistant,  Julia  M.  Diggs 
Program  Assistant.  Patricia  T.  Sickles 
Program  Assistant,  Anita  Steadman 
Secretary,  Patricia  A.  Curry 
Secretary,  Arneta  Speight 
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NATIONAL  SCIENCE  FOUNDATION 
DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


ADVISORY  COMMITTEE 


1989  Chairman:  Dr*  David  A*  Hamburg 
1989  Vice  Chair:  Dr.  Margaret  MacVicar 


TERM  EXPIRES  12/31/89 

Dr,  William  0.  Baker 
Chairman  of  the  Board  (Retired) 
Bell  Laboratories 
P*urray  Hill ,  nJ 


Dr,  Larry  J,  Blake 
President 

Oregon  Institute  of  Technology 
Klamath  Falls,  OR 


Dr,  Gregory  L,  Florant  ■ 
Department  of  Psychology 
University  of  Washington 
Seattle, 


Dr,  David  W'  Hornbeck 

Center  for  Social  Organization 

of  Schools 
The  Johns  Hopkins  University 
Baltimore,  MD 


Dr,  Leslie  Koltai 
National  Center  for  the 

Development  of  Education 
Los  Angeles,  CA 


Dr,  Anneli  Lajt 
Courant  Institute  of 

Mathematical  Sciences 
New  york  University 
New  York,  NY 


Dr,  Karl  S,  Pister 
Dean,  College  of  Engineering 
University  of  California 
Berkeley,  CA 


Dr.  Henry  0.  pollak 

Bell  Laboratories  (retired) 

?ummit,  NJ 


Dr,  Paul  Saltman 
Department  of  Biology 
University  of  California 

-  San  Diego 
La  Jolla,  CA 


Dr,  Anne  B,  Swanson 
Associate  Academic  Dean 
College  of  St.  Catherine 
St,  Paul,  m 


Dr,  F,  Karl  Willenbrock 
Executive  Director 
American  Society  for 

Engineering  Education 
Washington,  DC 


TERM  EXPIRES  12/31/90 

Ms.  C,  Diane  Bishop 
State  Superintendent  of 

Publ i  c  I nst  r  uct  ion 
Arizona  State  Department 

of  Education 
Phoenijt,  AZ 


Honorable  Bill  Clinton 
Governor 

State  of  Arkansas 
Little  Rock,  AR 


Dr,  F.  Joe  Crosswhite 
Department  of  Mathematics 
Northern  Arizona  University 
Flagstaff,  A2 


Dr,  Mary  Hatwood  Futrell 
Pr esident 

national  Education  As:>ociation 
Washington,  DC 


Dr.  Roald  Hoffmann 
Department  of  Chemistry 
Baker  Laboratory 
Cornell  University 
Ithaca,  NY 


Dr,  Donald  Kennedy 
Pre sident 

Stanford  University 
Stanford,  CA 


Dr,  Freda  Hyajns  Nicholson 
Chief  Ejtecutive  Officer 
Science  Museums  of  Charlotte 
Charlotte,  NC 


Dr,  George  C*  Pimentel 
Department  of  Chemistry 
University  of  Cali  fornia 
Berkeley,  CA 


Mr,  Albert  Shanker 
President 

American  Federation  of 

Teachers 
Washington,  DC 


Dr,  Marshall  S,  Smith 
Dean,  School  of  Education 
Stanford  University 
Stanford,  CA 


TERM  EXPIRES  12/31/91 

Dr.  Francisco  Ayala 
Department  of  Ecology  and 

Evolutionary  Biology 
University  of  California 
Irvine,  CA 


Mr,  Jaime  A,  Escalante 
Garfield  High  School 
LOS  Angeles,  CA 


Dr,  Melvin  D.  George 

President 

St ,  Olaf  College 

northfield,  MN 

Dr.  David  A,  Hamburg 
President 

Carnegie  Corporation  of 

New  York 
Kew  York,  NY 


Dr.  Gerald  Holton 
Department  of  Physics 
Harvard  University 
Cambridge,  HA 


Dr.  Frederick  S,  Humphries 
President 

Florida  ASM  University 
Tallahassee,  FL 


Dr.  Leon  Lederman 
Director,  FERMILAB 
Batavia,  11^ 


Dr,  Margaret  L.  Macvicar 
Massachusetts  Institute  of 

Technology 
Cambridge,  MA 


Dr ,  James  M.  Rosser 
President 

California  State  University 

Los  Angeles 
Los  Angeles ,  CA 


Dr.  Edwin  Schlossberg 
Edwin  Schlossberg,  Inc. 
wow  York, 


Dr .  Dennis  Wint 
President 

St*  Louis  Science  Center 
St.  Louis,  MO 
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DIRECTOR 
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PAGE 

ALABAMA 

Thurgood  Marshall  Middle  School 

Cassady 

1987  Presidential  Awardee 

1 

HuntdvilXe  High  School 

Dale 

1967  Presidential  Awardee 

1 

Shades  valley  High  School 

Harrell 

1966  Presidential  Awardee 

1 

Tuscaloosa  Central  High  School 

Alexander 

1966  Presidential  Awardee 

1 

Birmingham  Southern  College 

Pezzementi 

Biology 

1 

Livingston  University 

Holland 

Biology 

1 

Samford  University 

Fisk 

Chemistry 

1 

Southern  Union  State  JC 

Woodall 

Chemistry 

2 

Tuskegee  Institute 

Hatton 

Elementary  Science/Math 

2 

University  of  Alabama  Birmingham 

Dale 

Mathematics 

2 

un  J.  vers  J.  uy  oi.  n±90ajna  d2  rni2  ngnani 

^  ununer  J.  2  n 

University  of  South  Alabama 

Dindo 

Life  Sciences 

3 

University  of  South  Alabama 

Donovan 

Mechanical  Engineering 

3 

University  of  South  Alabama 

Hayes 

Electrical  Engineering 

3 

University  of  South  Alabama 

Isphording 

Geology 

4 

Tsang 

4 

University  of  South  Alabama 

ward 

Computer  Science 

4 

ALASKA 

West  Valley  High  School 

Laursen 

1967  Presidential  Awardee 

5 

Wa«^   Ani^hnrjirr^        rr^  ^i^hnnl 

5 

Kotzebue  Middle  School 

walker 

19dd  Presidential  Awardee 

5 

Clark  Junior  High  School 

Read 

1986  Presidential  Awardee 

5 

University  of  Alaska 

Hampton 

Precollege  Education 

5 

University  of  Alaska 

Harcharek 

Envi  ronment  a 1 

5 

University  of  Alaska 

Stri cks 

Physics 

5 

U  of  Alaska  Geophysical  institute 

Brown 

Geo sciences 

& 

ARIZONA 

Phoenix  Central  High  School 

Galen 

1967  Presidential  Awardee 

7 

n  or2  £On   n  2  ^fl   ^  CTiOO  J. 

Jensen 

±^o  r  fres2  □  enu  La  j.  nwaraee 

f 

Flowing  Wells  High  School 

By  rum 

1968  Presidential  Awardee 

7 

Desert  Sky  Junior  High  School 

McCarthy 

1*^66  Presidential  Awardee 

7 

Arizona  State  University 

Beakley 

Enginee ring 

7 

Arizona  State  University 

Staley 

Elementary  Science 

7 

rj  3  dl  Clfld  C  i  C  S> 

Mammoth-San  Manuel  Unified  Sch  Dis^ 

McAndrews 

Elementary  Scierce 

8 

Hohave  Community  College 

Collier 

Biology 

8 

Northern  Arizona  University 

Dukepoo 

Life  Sciences 

9 

Northern  Arizona  University 

Johnson 

Middle  School  Sci/Math 

9 

Tucson  Unified  School  District 

Potter 

Physical  Science 

9 

University  of  Arizona 

Rund 

Chemistry 

430 

University  of  Arizona 

wi  Hough  by 

Mathematics: 

10 

ARKANSAS 

Newark  High  School 

Timmerman 

1987  Presidential  Awardee 

11 

North  Pulaski  High  School 

Wilson 

1967  Presidential  Awardee 

11 

Pocahontas  High  School 

Miller 

1986  Presidential  Awardee 

11 

Lakeside  High  School 

Roberts 

1966  Presidential  Awardee 

11 

Arkansas  College 

Holmes 

Chemistry 

11 

Arkansas  Tech  University 

Lambert 

Electrical  Engineering 

11 

Arkansas  Tech  University 

Rashldnia 

Mechanical  Engineering 

11 

Henderson  State  University 

Leming 

Physics 

11 

Hendrix  College 

Goodwin 

Chemistry 

12 

Hendrix  College 

Pella 

Physics 

12 

University  of  Arkansas 

Guccione 

Earth  Science 

12 
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ARKANSAS  (cont) 
University  of  Arkansas  Little  Rock 
University  of  Arkansas  Little  Rock 
University  of  Arkansas  Little  Rock 
University  of  Arkansas  Honticello 
University  of  Central  Arkansas 

CALIFORNIA 
Edison  Computech  High  School 
Bishop  Union  High  School 
Ulysses  S  Grant  High  School 
Jefferson  High  School 

American  Institutes  for  Research 
American  River  College 
Bakersfield  College 
Business/Labor  Council -Ventura  Co 
California  Academy  of  Sciences 
California  Institute  of  Tech 
California  Institute  of  Tech 
California  Institute  of  Tech 
California  Museum  Foundation 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytecnnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
California  Polytechnic  State  Univ 
Calif  State  College  Bakersfield 
Calif  State  College  San  Bernardino 
Calif  State  College  Stanislaus 
California  State  Polytechnic  Univ 
California  State  Polytechnic  Univ 
California  State  Polytechnic  Univ 
California  State  Polytechnic  Univ 
Calif  State  UnivCcCollege  Systems 
California  State  University  Chico 
California  State  University  Chico 
California  State  Univ  Fresno 
California  Stat^;  Univ  Fullerton 
California  State  Univ  Fullerton 
California  State  Univ  Fullerton 
California  State  Univ  Fullerton 
California  State  Univ  Fullerton 
California  State  Univ  Fullerton 
California  State  Univ  Hayward 
California  State  Univ  Long  Beach 
California  State  Univ  Long  Beach 
California  State  Univ  Long  Beach 
California  State  Univ  Long  Beach 
California  State  Univ  Long  Beach 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 
California  State  Univ  Los  Angeles 


Kleve 
Ojha 

Patangia 

Young 

Kanion 


Robi  nson 
Smith 
Jaco bs 
Wong 

Weisgerber 
White 
Ward 
Chase 
Rodda 
Goodstein 
Goodstein 
Pine 

Harrison 
Balasubramani 
Cano 
Harris 
Harris 
Kenon 
Pillsbury 
Ri  hal 
Walsh 
Walsh 
Wollman 
Woolard 
Stannard 
Charkins 
Cunningham 
Adler 
Campbell 
Kartinek 
KcCauley 
Col lea 
Gagnon 
Korte 
Munjy 

Aristizabal 
KcFarland 
Nagel 
Ono 
Pagni 
Pagni 
Kitting 
Belsley 
Cohlberg 
Da  i 1 ey 
Grannell 
Ritz 
Bhaumik 
Crovello 
Gold 
Kim 
Ochoa 
Sharp 

Subramanian 


Biology  12 

Electrical  Engineering  13 

Electrical  Engineering  13 

Social  Science  13 

Chemistry  13 


1937  Presidential  Awardee  14 

19B7  Presidential  Awardee  lA 

196B  Presidential  Awardee  14 

196S  Presidential  Awardee  14 

Human  Resources  14 

Chemistry  14 

Chemistry  14 

Biology  15 

Geology  15 

Physics  15 

Physics  16 

Studies  16 

Chemistry  16 

an  Mechanical  Engineering  l7 

Biology  17 

Electrical  Engineering  17 

Engineering  17 

Electrical  Engineering  IB 

Biology  IB 

Architectural  Engineering  IS 

Materials  Engineering  IS 

Materials  Engineering  19 

Electrical  Engineering  19 

Civil  Engineering  19 

Mathematics  19 

Economics  20 

Computer  Science  20 

Biology  20 

computer  Science  21 

Elementary  Science  21 

Physics  21 

Geology  21 

Electrical  Engineering  22 

Chemistry  22 

Civil  Engineering  22 

Civil  Engineering  22 

Psychology  23 

Biology  23 

Biology  23 

Mathematics  23 

Mathematics  24 

Biology  24 

Physics  24 

Chemistry  25 

Environmental  25 

Geology  25 

Ocean  Science  25 

Civil  Engineering  26 

26 

Mechanical  Engineering  26 

Civil  Engineering  26 

Economics  27 

Biology  27 

Mathematics  27 


ERIC 
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CALIFORNIA  (cont) 

California  State  Univ  Northridge 

Galloway 

California  State  Univ  Hortbridge 

Oppenheimcr 

Biology 

x.e 

California  Stata  Univ  Sacramento 

Al-Kazily 

Civil  Engineering 

28 

California  State  Univ  Sacramento 

Simes 

Electrical  Engineering 

28 

Claremont  Graduate  School 

Poplin 

28 

Cupertino  union  School  District 

Latham 

Mathematics 

29 

East  Side  Productions 

Musca 

Mathematics 

29 

Harvey  Mudd  Collage 

Eckert 

Physics 

29 

Harvey  Mudd  College 

Erlinger 

Computer  Science 

30 

Harvey  Mudd  College 

Haskell 

Physics 

30 

Harvey  Mudd  College 

Van  Hecke 

Chemistry 

30 

Holy  Names  College 

Ehret 

Mathematics 

31 

Institute  for  Research  on  Learning 

Pea 

Physics 

31 

Lav»rence  Livermore  Laboratory 

Xijnouri  an 

Elementary  Science 

31 

Life  Lab  Science  Program  Inc 

Jaffe 

Life  Sciences 

32 

Los  Angeles  Co  Museum  Nat  History 

Swift 

Ocean  Biology 

32 

Lts  Angeles  Educational  Partnership 

Dung 

32 

Loyola  Marymount  University 

Fisher 

Mechanical  Engineering 

33 

Mills  College 

Blum 

Mathematics 

31 

Mills  College 

Bowyer 

KS  Science/Math 

33 

Moorpark  College 

Karper 

Physics 

33 

Mount  St  Mary*s  College 

Siebert 

Chemistry 

34 

Northrop  University 

Pelka 

Electrical  Engineering 

34 

Occidental  College 

West 

Chemistry 

34 

Orange  County  Supt  of  Schools 

Shultz 

Mathematics 

34 

Pitzar  College 

Garcia 

Social  Science 

35 

Pomona  Collge 

Becker 

Biology 

35 

Pomona  College 

Lewis 

Psychology 

35 

Hand  Corporation 

Koretz 

Studies 

36 

Rand  Corporation 

HcArthur 

Mathematics 

36 

Rand  Corporation 

Oakes 

Studies 

36 

Rand  Corporation 

Stasz 

Ma thematics 

36 

San  Diego  Society  ot  Nat  History 

Diamond 

Geology 

37 

San  Diego  State  University 

Ananthanarayanan  Computer  Science 

37 

San  Diego  State  University 

Day 

Geology 

37 

San  Diego  State  University 

Goldberg 

Ph/sics 

38 

San  Diego  State  University 

Holmes 

38 

San  Diego  State  University 

Katz 

Mechanical  Engineering 

38 

San  Diego  State  University 

Threadgill 

Mathematics 

38 

San  Diego  State  University 

Threadgill 

Mathematics 

39 

San  Diego  State  University 

Whitney 

Cc^mputer  Science 

39 

San  Diego  State  University 

Wright 

Electrical  Engineering 

39 

San  Diego  State  University  Fnd 

Goldberg 

Physics 

39 

San  Francisco  State  University 

Aragon 

Biology 

40 

San  Francisco  State  University 

Breckler 

Biology 

40 

San  Francisco  State  University 

Pauling 

Biology 

41 

San  Jose  State  University 

Foster 

Mathematics 

41 

^ An    Taq A       A  t  A  Ifn^             t V 

Yengoyan 

Chemistry 

41 

Santa  Clara  University 

Logothetti 

Mathematics 

4L 

Schlumberger  Palo  Alto  Research  Lab 

Rubin 

Computer  Science 

42 

Sonoma  state  University 

Chan 

Mathematics 

42 

Sonoma  State  University 

Cordon 

Computer  Science 

42 

Sonoma  State  University 

Martin 

Elementary  Science 

42 

Stanford  University 

Creeno 

Mathematics 

43 

Stanford  University 

Suppes 

Mathematics 

43 

Stanford  University 

Zare 

Chemistry 

44 

The  EKploratorium 

Semper 

Biology 

44 

The  EXploratorium 

Semper 

Physics 

44 

The  Exploratoriiim 

Semper 

Life  Science 

45 

The  Exploratorium 

Semper 

45 

University  of  California  Berkeley 

Colvin 

Biology 

45 

university  of  California  Berkeley 

diSessa 

Computer  Science 

46 
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CALIFORNIA  (cont) 

University  of  California  Berkeley  diSessa 

University  of  California  Berkeley  Gardner 

University  of  California  Berkeley  Gardner 

University  of  California  Berkeley  Gardner 

University  of  California  Berkeley  Kelley 

University  of  California  Berkeley  Knott 

University  of  California  Berkeley  Lowery 

University  of  California  Berkeley  Pimentel 

University  of  California  Berkeley  Pirtentel 

University  of  California  Berkeley  Pimentel 

University  of  California  Berkeley  Ponzio 

University  of  California  Berkeley  Reif 

University  of  California  Berkeley  Schoenfeld 

University  of  California  Berkeley  Schoenfeld 

University  of  California  Berkeley  Seaborg 

University  of  California  Berkeley  Sneider 

University  of  California  Berkeley  Thier 

University  of  California  Berkeley  white 

University  of  California  Davis  Perkes 

University  of  California  Davis  Potter 

Unnfersity  of  California  Davis  Potter 

University  of  California  Los  Angeles  Lara 

University  of  California  Los  Angeles  Strangeway 

University  of  California  Los  Angeles  Webb 

University  of  California  San  Diego  Saltman 

University  of  California  Santa  Barb  Marcus 

University  of  California  Santa  Barb  Marcus 

University  of  California  Santa  Barb  weissglass 

University  of  California  Santa  Cruz  Kenderson 

University  of  La  Verne  Jones 

University  of  the  Pacific  Minch 

University  of  San  Francisco  Nel 

West  Valley  College  Burzynski 

Whittier  College  Kanson 

Whittier  College  Kaufman 

Whittier  College  Rhodes 

Whittier  College  Smith 


Computrr  Science 

CheJtii  stry 
Mathf:mat  ics 
Mat  heme:  ^.ics 

Elementary  Science 

JHS  Science 

Chemistry 

JHS  Science 

Informal  Science 

Physics 

Mat hematics 

Mathematics 

Mathematics 

Astronomy 

Chemistry 

Biology 

Life  Science 

KS  Science 

Physics 

Biology 

Atmospheric 

nathem^^tics 

Biology 

Computer  Science 

Mathematics 

Mathematics 

Life  Science 

Chemistry 

Biology 

Mathematics 

Mathematics 

Biology 

Political  Science 
nulti disciplinary 
Mathematics 


46 
47 
47 
47 
48 
48 
48 
48 
49 
49 
50 
50 
50 
51 
51 
52 
52 
52 
53 
53 
53 
54 
54 
54 
54 
55 
55 
56 
56 
56 
56 
5^ 
57 
57 
57 
57 
58 


COLORADO 

Boulder  Kigh  School  Pearlman 

Rocky  Mountain  High  School  Waterman 

Parker  Junior  Kigh  School  Pond 

Dunston  Junior  Kigh  School  Kcgue 

American  Indian  Sci  fi  Eng  Society  Benally 

American  Indian  Sci  fi  Eng  Society  Kill 

American  Indian  Sci  £  Eng  Society  Hill 

Biological  Sciences  Curriculum  Study  Bybee 

Biological  Sciences  Curriculum  Study  Ellis 

Biological  Sciences  Curriculum  Study  Mclnerney 

Colorado  College  Bower 

Colorado  College  Kenrickson 

Colorado  School  of  nines  wildeman 

Colorado  School  of  Mines  Yeatts 

Colorado  State  University  Fenwick 

Denver  Audubon  Society  Kollweg 

Denver  Audubon  Society  Kollweg 

Education  Commission  of  the  States  Armstrong 

Fort  Lewis  College  Crefsrud 

Jefferson  County  Public  Schools  Pratt 

Metropolitan  State  College  Cummins 

Metropolitan  State  College  Rockwood 


19Z7  Presidential  Awardee 

I5&7  Presidential  Awardee 

1988  Presidential  Awardee 

1988  Presidential  Awardee 


Middle  School  Science 

Mathematics 

Elementary  Science 

Computer  Science 

Biology 

Chemistry 

Environmental  Science 

Mathematics 
Life  Science 
Biology 
Ecology 

Mathematics 

Biology 

Chemistry 

Atmospheric  Science 


S9 
59 
59 
59 

59 
59 
60 
60 
60 
61 
61 
61 
61 
62 
62 
62 
62 
63 
63 
63 
64 
64 
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PAGE 

COLORADO  tcont) 

Otero  Junior  College 

Barot 

64 

Regis  College 

Nolte 

Biology 

64 

Social  Science  Education  Consortium 

Giese 

HS  Science 

65 

Social  Science  Education  Consortium 

Giese 

Environmental  Science 

65 

Social  Science  Education  Consortium 

Mbrrissett 

Science*  Tech  &  Society 

65 

University  of  Colorado 

Anderson 

Studies 

66 

University  of  Colorado 

Kennedy 

66 

Univ  of  Colorado  at  Colorado  Springs  Huber 

fieology 

66 

Univ  of  Colorado  at  Colorado  Springs 

Lark in 

Libraries 

67 

University  of  Denver 

Hoffman 

Ma  t  hema  tics 

67 

University  of  Northern  Colorado 

Heikkinen 

Elementary  Science/Math 

68 

University  of  Northern  Colorado 

Heikkinen 

Chemistry 

430 

University  of  Northern  Colorado 

Lindauer 

Science.  Tech  fi  Society 

66 

University  of  Southern  Colorado 

DrueXinger 

Chemistry 

68 

University  of  Southern  Colorado 

Perkins 

Electrical  Engineering 

66 

COHNECTICUT 

Stratford  High  School 

Hilli 

1967  Presidential  Awardee 

69 

Glastonbury  High  School 

Raffles 

1967  Presidential  Awardee 

69 

Norwich  Regional  Voc  Tech  School 

Landherr 

1988  Presidential  Awardee 

69 

Greenwich  High  School 

Ue  sn  ey 

1988  Presidential  Awardee 

69 

Conn  Business  St  Industry  Assoc 

Kaufman 

Precollege  Science/Math 

69 

Baird 

Biology 

69 

Fairfield  University 

Deal 

Physics 

70 

Sigma  Xi  Sci  Research  Soc  of  N.A. 

Poziomek 

Undergraduate  Science/Math 

70 

Elahi 

Computer  Science 

70 

St  Joseph  College 

Markham 

Elementary  Science 

70 

St  Joseph  College 

McKone 

Chemistry 

71 

Thames  Science  Center 

Ho Ids worth 

Ecology 

71 

Thames  Science  Center 

Holdsworth 

HS  Science 

71 

Trinity  College 

Anselmi 

Psychology 

71 

Trinity  College 

Devi  s 

Materials  Engineering 

72 

Trinity  College 

Hei*zber  ger 

Psychology 

72 

Trinity  College 

Pri godich 

Chemistry 

72 

Trinity  College 

Sapega 

Computer  Science 

72 

United  States  Cotist  Guard  Acadomy 

McKaughrtn 

Electrical  Engineering 

73 

University  of  Bridgeport 

Sherman 

Computer  Science 

73 

University  of  Bridgeport 

Volpe 

Clec  tric^il  E^noineerino 

73 

University  of  Hartford 

Simpson 

Biology 

73 

University  of  New  Haven 

Gaensslen 

Biology 

73 

University  of  New  Haven 

Montazer 

Ergonomics 

74 

Uesleyan  University 

Rosenbaum 

Elementary  Science 

74 

Yale  University 

Solovsay 

Computer  Science 

75 

DELAWARE 

St  Mark's  High  School 

Christoph 

1967  Presidential  Awardee 

75 

Brandywine  High  School 

Selwood 

1987  Presidential  Awardee 

75 

Gauger  Middle  School 

Cressman 

1988  Presidential  Awardee 

75 

Concord  High  School 

Ha  rde  r 

1968  Presidential  Awardee 

75 

Delaware  State  College 

Petrosky 

Biology 

75 

University  of  Delaware 

Hall 

Biology 

76 

DISTRICT  OF  COLUMBIA 

Ballou  Senior  High  School 

Thayer 

1987  Presidential  Awardee 

76 

Jefferson  Junior  High  School 

White 

1987  Presidential  Awardee 

76 

Coolidge  Senior  High  School 

Banks 

1966  Presidential  Awardee 

76 

St  Albans  School 

Morse 

1966  Presidential  Awardee 

76 

Amer  Assoc  Advancement  of  Science 

Frank el 

Ethics 

76 

Amer  Assoc  Advancement  of  Science 

Malcom 

Mathematics 

77 

xxxi 
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DISTRICT  OP  COLUMBIA  (cont) 

AfK^u  Assoc  AdvQJiccmcJit  of  Science 

Rutherford 

Preco liege 

77 

Amct"  Aosoc  Advancement  of  Science 

Stern 

Science  Directory 

77 

Amec  Assoc  Adverkcement  of  Science 

Teich 

Museums 

77 

Araer  Assoc  Advancement  of  Science 

Teich 

Recruitment 

7B 

Araer  Assoc  State  Colleges  Gt  Univ 

y at son 

Undergraduate  Science 

78 

Amef ic.m  Chemical  Society 

Passer 

Chemistry 

7B 

Amecican  Chemical  Society 

Ware 

Chemistry 

79 

American  Chemical  Society 

Ware 

Chemistry 

79 

American  Psychological  Association 

MarsL 

Psychology 

79 

American  Societv  €or  Eno  Educ 

Wi llenbrock 

Engineering 

SO 

Am^r ^  t^an   ^Qt^i  ^f-v    f         Pnft  PHiif 

Wi 1 1 enbr ock 

Undergraduate  Education 

SO 

Am^irir^An  Statistical  Association 

Burri J  1 

M A 1"  h      A 1" 

1  lev  L  VI^HLIQ  L  X  ^  a 

SO 

American  Statistical  Association 

Leone 

Studi  es 

SI 

Ansnci  Ai^^H  Uni  versi  t  i  ea 

Seie.istad 

Astronomy 

SI 

Aflaoc  Sci  ence-Technoloov  Centers 

Pollock 

Museums 

ei 

Aftsoc  Sciencc*^Technology  Centers 

Pollock 

1  IU9CUJLI3 

S2 

Assoc  Science^TechnoloQY  Centers 

VenDorn 

1  lUaCUJLia 

S2 

Assoc  Science-'Technology  Centers 

Vann4%ir'n 

S2 

Cosmos  Corporation 

Yin 

Studies 

S2 

Council  Chief  State  School  Officers 

Blank 

Studies 

S3 

Council  Chief  State  School  Officers 

Selden 

Studies 

S3 

Department  of  Education 

Gibbon 

Broadcasting 

S4 

n  A  IT"!"  n  p  n  1"   of  P^h/^ai^S 

Av^3l au 

Studi  es 

S4 

Department  of  Education 

Owin^s 

Studies 

S4 

District  of  Columbia  Public  Schools 

Harbeck 

Elementary  Science 

S5 

Gal  1  aiiHbi^  tfniversitv 

Cunningham 

Li  f e  Sciences 

S5 

G&ll&udet  tfniversitv 

Cunningham 

Biology 

S5 

GaLlsudet  University 

fVmHAl"  p'i  n 

Math/Computer  Science 

S6 

GAllaudet  Universitv 

Meise^eier 

Physics 

S6 

Snyder 

Electrical  Engineering 

S6 

Ga  1 1  All         Itni  i/^t^ni  t-M 

X  X  V Ipi U L      Iff -1 IX              OX  L  JF 

Wi 111 ama 

Experimental  Psychology 

S7 

Georgetown  Uni v  School  of  Medicine 

Chirik j  i^n 

Bioloov 

J 

S7 

Georgetown  Univ  School  Medicine 

Chirikjian 

Blolocrv 

S7 

MAt  hcniat  iCal    Asfinf  ^  a  ^  ^  An    Of   Am^r ^  t^^t 

Harvey 

Mathematics 

SS 

Mn-h  K  ^Ma-h  1     a  1                      A     i           of    Amnt^  i  A 

Wells 

Mathematics 

SS 

Mn      ^kmA  ^  ^  f  A 1                          ^  on    of   AmAr ^  t^a 

Wilcox 

Mat  hemat  i  cs 

SS 

National  Acadetny  of  Sciences 

Carter 

S9 

Kst ional  Academy  of  Sciences 

Treichel 

S9 

UAi^'i  nnA  1  niit^f^aii  of  Standards 

Col vin 

Computer  Science 

S9 

M A^  i  f^na  1              i  f  Ra  d  i  O 

Con  an 

Broadcasting 

90 

National  Public  Radio 

Siegel 

Broa dcasting 

90 

National  Research  Council 

Goldf ield 

Studies 

90 

HationAl   R^SAaiT'ch  Cmmci  1 

Gos 1 i  n 

Studies 

91 

National  Research  Council 

Sherman 

Services 

91 

National  Research  Council 

Smith 

Mathematics 

91 

National  Research  Council 

Spindel 

Chemistry 

92 

National  Research  Council 

Sward 

Mathematics 

92 

National  Research  Counci 1 

Sward 

Mathematics 

92 

National  Research  Council 

Sward 

Mathematics 

92 

Mni^'i  nnAl   Research  Prturti^i  i 

Sward 

Mathematics 

93 

National  Science  Teachers  Assoc 

Aldridge 

Physics 

93 

National  Science  Teachers  Assoc 

Aldridge 

Sociology 

93 

National  Science  Teachers  Assoc 

DeWall 

Middle  School  Science 

94 

Kational  Science  Teachers  Assoc 

Fowler 

Services 

94 

Kational  Science  Teachers  Assoc 

Fowler 

Middle  School  Science 

94 

National  Science  Teachers  Assoc 

Fowl er 

Recruitment 

95 

Kational  Science  Teachers  Assoc 

Fowler 

Services 

95 

National  Science  Teachers  Assoc 

Mechling 

Elementary  Science 

96 

Kational  Science  Teachers  Assoc 

Mechling 

Networks 

96 

Kative  Amer  Science  Education  Assoc 

Allen 

Elementary  Science 

96 

Pugwaah  U<;a 

Ross 

Ethics 

97 

xxxii 
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DISTRICT  OF  COLUMBIA  (cont) 

Pugwash  USA 

Seidenman 

Ethics 

97 

Science  Service  Inc 

Sherburne 

Servi ces 

Th€  National  Learning  Center 

Lee 

Elementary  Science 

98 

FLORIDA 

Forrest  High  School 

Dickens 

1987  Presidential  Awardee 

Largo  Senior  High  School 

Englert 

1987  Presidential  Awardee 

98 

Pine  Island  Middle  School 

Larkin 

1988  Presidential  Awardee 

98 

Boone  High  School 

Bray 

1986  Presidential  Awardee 

98 

Eckerd  College 

Hudson 

Chemistry 

98 

Florida  Institute  of  Technology 

Horton 

Environmental  Science 

99 

Florida  state  University 

Dawson 

Middle  School  Science 

99 

Florida  state  University 

Mellon 

Chemistry 

99 

Jacksonville  University 

Browder 

Physics 

99 

Miami'Dade  Community  College 

Radak 

Chemistry 

100 

Rollins  College 

Child 

Mathematics 

100 

Rollins  College 

Child 

Mathemat  ics 

100 

Rollins  College 

Klemann 

Biology 

100 

Rollins  College 

Ramsey 

Chemistry 

101 

St .  Leo  College 

Pet erson 

Biology 

101 

Santa  Fe  Community  College 

Schwartz 

Chemistry 

101 

Stetson  University 

Beiler 

Chemistry 

101 

Stetson  University 

Lawson 

Computer  Science 

102 

Stetson  University 

Lick 

Physics 

102 

Stetson  University 

Williams 

Mathematics 

102 

University  of  Florida 

Nelson 

Mathematics 

102 

University  of  Florida 

ROftje 

Elementary  Science 

102 

University  of  Florida 

Rowe 

Elementary  Science 

103 

University  of  Miami 

Ahmad 

Mathematics 

103 

University  of  South  Florida 

Schneller 

Chemi  s  t  ry 

103 

University  of  West  Florida 

Chang 

Chemistry 

104 

University  of  Uest  Florida 

Chiu 

Chemistry 

104 

University  of  West  Florida 

Elbert 

Computer  Science 

104 

University  of  West  Florida* 

Stopp 

Geog raphy 

104 

GEORGIA 

BrooKstone  School 

Cof field 

1937  Presidential  Awardee 

105 

Norcross  High  School 

Taylor 

1987  Presidential  Awardee 

105 

Heritage  High  School 

Stewart 

1988  Presidential  Awardee 

105 

HcNair  Senior  High  School 

Cramer 

I9d6  Presidential  Awardee 

105 

Agnes  Scott  College 

Bottom ley 

Chemistry 

105 

Agnes  Scott  College 

wistrand 

Biology 

105 

Albany  state  College 

Pandey 

Physics 

105 

Albany  state  College 

Robinson 

Ecology 

106 

Clark  College 

Webb 

Minority  Centers 

106 

COlumbua  College 

Stanton 

Ecology 

107 

Emanuel  County  Junior  College 

Donaldson 

Chemistry 

107 

Einory  University 

Jensen 

Mathematics 

107 

Fort  Valley  state  College 

Jalali 

Electrical  Enjineerinr; 

107 

Fort  Valley  state  College 

Mahotiere 

Life  Sciences 

108 

Georgia  Department  of  Education 

Kirby 

Broadcasting 

108 

Georgia  Tech  Research  Corp 

Baker 

109 

Georgia  Institute  of  Technology 

Pierotti 

Chemistry 

109 

Georgia  State  University 

rticks 

Chemistry 

109 

Georgia  State  University 

Sears 

Chemistry 

109 

Mercer  University 

Smith 

Biology 

110 

Morehouse  College 

Story 

Chemistry 

110 

Paine  College 

Furr 

Biology 

110 

SE  ConsortiuJtJ  For  Minorities  in  Eng 

Chesnutt 

Engineering 

110 

Southern  College  of  Technology 

White 

Electrical  Engineering 

111 
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GEORGIA  (cont) 

Spelman  College  Bayse 

Spelman  College  Shah 

University  of  Georgia  Steffe 

Univ  of  Georgia  Research  Fndtn  Padilla 

Univ  of  Georgia  Reseacrh  Fndtn  Wilson 

HAWAII 

lolani  School  Braden 

Farrington  High  School  Kanehiro 

rfoanalua  High  School  Goto 

lolani  School  Inouye 

Chaminade  University  of  Honolulu  Mobley 

Chaminade  Ui  iversity  of  Honolulu  Mori 

College  of  Tropical  Culture  Yuen 

IDAHO 

Pocatello  High  School  Dolkhani 

Mountain  Home  AFB  Jr  High  School  Ireton 

Twin  Falls  High  School  Smith 

Jefferson  Junior  High  School  Frank 

Boise  State  University  Reimann 

Boise  State  University  Uilson 

Northwest  Nazatene  College  Sharpton 

ILLINOIS 


DISCI PLINE 


Chemistry 

Mathematics 

Mathematics 

Middle  School  Science/Math 
Mathematics 


J  987  Presidential  Awardee 

1987  Presidential  Awardee 
1966  Presidential  Awardee 

1988  Presidential  Awardee 

Social  Science 
Ch emistry 

Agricultural  Science 


1987  Presidential  Awardee 

1987  Presidential  Awardee 

1988  Presidential  Awardee 
19B8  Presidential  Awardee 


Physics 
Geology 
Physics 


PAGE 


111 
111 
111 

112 
112 


113 
113 
113 
113 

113 
113 
113 


114 
114 
114 
114 

114 
114 
1X4 


Evanston  Township  High  School 

Ben son 

1987  Presidential 

Awardee 

115 

The  Latin  School  of  Chicago 

Rand 

1987  Presidential 

Awardee 

115 

New  Trier  High  School 

Dodge 

1988  Presidential 

Awardee 

115 

Niles  North  High  School 

Ca rdulla 

1988  Presidential 

Awardee 

115 

Associated  Colleges  Midwest 

Hayford 

Mathematics 

115 

Aurora  University 

Adragna 

Biology 

115 

Bradley  University 

Mehta 

Mechanical  Engineering 

115 

Bradley  University 

Shareef 

Materials  Engineering 

116 

Chicago  Zoological  Society 

Friedman 

Biology 

116 

Columbia  College 

Davis 

Biology 

116 

Columbia  College 

Lerman 

Chemistry 

116 

Corridor  Part  for  Excel  in  Educ 

Cook 

Mathematics 

117 

Council  for  Advancement  of  Science 

Cromie 

Communication 

117 

Elgin  Coinmunity  College 

Banks 

Chemistry 

117 

Fermi  National  Accelerator  Lab 

Bardeen 

Physics 

117 

Field  Museum  of  Natural  History 

Spock 

Geology 

lis 

Friends  of  Fermilab  Association 

Bardeen 

HS  Science/Math 

118 

Illinois  Eastern  Community  College 

Burnett 

Biology 

118 

Illinois  Institute  of  Technology 

Zwicker 

Mathematics 

119 

Illinois  State  University 

Fitch 

119 

Illinois  State  University 

Thompson^  A. 

Mathematics 

119 

Illinois  State  University 

Thompson*  P. 

Mathematics 

120 

Knox  College 

Geer 

Biology 

120 

Knox  College 

Kooser 

Chemistry 

120 

Loyola  University  of  Chicago 

Hamilton 

Mathematics 

121 

Millikin  University 

Smith 

Chemistry 

121 

Northeastern  Illinois  University 

Flener 

Mathematics 

121 

Northeastern  Illinois  University 

Stoltze 

Environmental  Science 

121 

Northern  Illinois  University 

Miller 

Studies 

122 

Northern  Illinois  University 

Miller 

Studies 

122 

Southern  Illinois  Uttiversity 

Becker 

Mathematics 

122 

Southern  Illinois  University 

Hungerf ord 

Ecology 

123 

Southertt  Illinois  University 

Shechmeistor 

Biology 

123 

Southern  Illinois  University 

Trussell 

Engineering 

124 
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riT^r'TTH  tmp 
u  1  j^rXtr  L^±  nn 

PAGE 

Southern  111  Unxv  ~  Edw^rddvlllG 

Jason 

Jii^  naxn  ^  acience 

124 

4_F  i  V  XII       I  vl  1 

Ivi-DflipUl  VL  OCXVIIdf 

125 

Southern  111  Unlv  -  Edwarddville 

Pendergrass 

Mathematics 

125 

Southern  111  Univ  -  Edwardsville 

Smith 

Biology 

125 

1 1n 4 'ti A 'fe' a  4  -^u             f^^i  ^bnn. 

MlVt  III  IV 1  ut 

Vr  *  1  ^nif  X3  L  J 

126 

1 1n  4  nA'fe''S'{  -^u                   4  ^aha 

viixvstBXij          1,^1  IXC  a  go 

nice? 

at  UulCS 

126 

vnxversxij  or  unxcsgo 

Cb  1  1  U 

aa  1  ly 

natneinat  ics 

126 

University  of  Illinois  Chlcs^o 

AaI  ^KAk>A 

uoiooerg 

Elementary  Science/Math 

1  ^0 

University  of  Illinois  Chicago 

Uagreich 

Mathematics 

127 

Unlverfilty  of  Illinois  at  Urbana 

Dugdile 

Mathematics 

127 

university  or  iiiinois  at  uroana 

janusz 

Mat  hemat  ics 

127 

University  of  Illinois  Urbsns 

Meyer 

^t uoies 

1  ^0 

University  oe  Illinois  at  uroana 

T>  1  A  A  It 

rieCK 

HI  1  g  1 1  tsts  r  ing 

1^0 

unxveraxty  or  ii iinois  at  uroana 

Stout 

na  t  n  emti  t  ii>  s 

128 

unxversxty  or  xiiinois  at  uroana 

1 ravers 

n  a  t  n  ema  t ics 

129 

Western  11 llnoxs  University 

Beaver 

ijn^  aciviice/  nat  *i 

1^7 

Western  Illinois  University 

Hart 

rnysics 

1^7 

f*  e V  t  er  n  ±  ±  ±  r no  r s  u  n  r r s  1 1  y 

a2  amosi 

Ivi-l  1  sTIH  XS I 

129 

INDlAnA 

Warren  central  nign  acnooi 

tiurnet  t 

i70 /  rresioent lai  ftwaraee 

130 

nortn  centrsi  nign  bcnooi 

Ueln  he  Icne  r 

i7(j  /  rresioenciai  nwaroev 

1  in 
1 

St  ijosepn  s  ui^n  scnooi 

Derwent 

1700  r residential  nwaraee 

1  'in 

1 J  V 

A.  "k*  1     n  #v    .An    U    #v  h    ^       ^VA  1 

nmngton  nrgn  acnvox 

Good 

1 r resioent lai  nwaraee 

130 

ngency  ror  instructional  lecnnoiogy 

Cohen 

nd  til  Cina  t  ICB 

130 

Ball  State  University 

Johnson 

Elementary  Science 

1  'in 

1 J  V 

call  state  university 

Mert ens 

D loiogy 

1  in 
1 

sail  ^tflte  viiivcivit J 

Ober 

ELI  cct  ncai  Hiigiii Bering 

li3X 

out isr  un ivctsit  J 

IWb  1  AnAU 

nai oney 

a1  Amv 

Dioiogy 

131 

ifepsuw  un  iversit  y 

11  arvey 

f'K  fifn.^  a    f  V 
ivi-i  1  sTin  xs  I  r  jf 

131 

Eagle* Union  Conuhunlty  School  Corp 

Buchanan 

Computer  Science 

111 

Ul 

k*  1  h  AfH           A  1   1  A  fwi^ 

tLannaJn  1,^01  leyc 

0  a  If*  If*  Ak* 

1,^  nemis  t  r  y 

132 

I^A'fe'  1  h  am        \  1  1  A 
ELBHMa4n  WVllcyc 

Ub  v*«rAU 

narvc  J 

n  1  AmT 

Di viogy 

1 1'? 

EL8  r  1  najn  1^0 1  xe  ^e 

nay 

Geology 

Goshen  College 

MH  1  1  Ak> 

miier 

Biology 

1  T> 
1 

Indiana  University 

LeBlanc 

nat nemat ics 

Indians  university 

Lester 

na  t  n  em  a  t ics 

Indians  university  Southeast 

caay 

Conp  ut  or  Sc  1.  en  ce 

1  n 

Marlon  College 

1  1  w 

iveiiy 

C  hemis  t  ry 

1  u 

1 134 

Mar Ion  Col 1 ega 

i\eiiy 

Chemistry 

1 134 

rurous  un ivers it  y 

uuui nsKy 

na  tn  emat ICS 

ruroue  un iversit  y 

V shI  & 

name 

^  A  A^^           A  ■  ■  f      ^  A  ^  A  n  A.A 

aeconoary  aciencc 

J.  J4 

rutuue  un iversi ty 

V  k*  A  A  If*  A-fV  A  k* 

tvr  oc  Kove  r 

ft nm  ei^  K  Af  1  A 

n  I  niu      1 1  vr  X  c 

135 

r UF  uue       1  ve     1 1  j 

Krockover 

At  mo  sph  er  Ic 

1 1'? 

1 13  □ 

'Di  1 'fe' i4 1 1 A    1 1n 4 'ti A.'fe' 0  4  -^u 
rUtuWS    VlllVCtSlt  J 

a^uirvs 

ivfll^ffnica  1   ui  yx  iitf tf  L  xiiy 

135 

Purdue  University 

Uheatley 

Mathematics 

136 

Purdue  University  Calumet  Campus 

Gonzales 

Electrical  Engineering 

13^\ 

Purdue  University  Fort  Wayne 

Argas t 

ueoi ogy 

Purdue  University  Fort  Uayne 

Manalis 

Biology 

136 

Rose-Hulman  Institute  of  Tech 

Artigue 

Chemical  Englneerj^ng 

137 

Eose-Hulman  Institute  of  Tech 

Art Igue 

Chemical  Engineering 

137 

Hose-Hulman  Institute  of  Tech 

Caskey 

Chemdcal  Engineering 

137 

Rose-Hulman  Institute  of  Tech 

Farbrother 

Computer  Science 

137 

Rose-Hulman  Institute  of  Tech 

Guthrie 

Chemlatry 

137 

Hoae-Hulman  Institute  of  Tech 

Lopez 

Mathematics 

13a 

Rose-Hulman  Institute  of  Tech 

Moore 

Chemical  Engineering 

138 

Rose-Hulman  Institute  of  Tech 

Roper 

Mechanical  Engineering 

138 

Hoae-Hulman  Institute  of  Tech 

Shirely 

Mechanical  Engineering 

13a 

Rose-HulDian  Institute  of  Tech 

Western 

Physics 

139 

St  Mary's  College 

Nekvasll 

Biology 

139 

St  Mary's  College 

Plouhar 

Chemistry 

139 

XJtXV 
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THTkTAtlA   (  COnt ) 

St  Mary*  s  Coll^^G 

Sever 

Biology 

139 

Taylor  University 

Burden 

Chemistry 

140 

Taylor  University 

Diller 

Computer  Science 

140 

University  of  Evansville 

Gerhart 

Mechanical  En gin eering 

140 

University  of  Notre  Dame 

Uhran 

Elet  t rical  Engineering 

140 

Valparaiso  University 

Hri vnak 

Astronomy 

141 

Valparaiso  University 

Lehmann 

Mathematics 

141 

Valparaiso  Universi ty 

Lehman n 

Mechanical  Engineering 

141 

Valp~^raiso  University 

See ley 

Civil  Engineering 

141 

Valparaiso  Universi  ty 

Vocke 

Electrical  Engineering 

i4i 

IOWA 

Bet ten dor f  Middl e  School 

Griffin 

1987  Presidential  Awardee 

142 

Dubugtie  Senior  High  School 

Walton 

1987  Presidential  Awardee 

142 

Midland  Community 

An tons 

1988  Presidential  Awardee 

142 

Chan  ton  Community  Schools 

Masters 

19B8  Presidential  Awardee 

142 

Coe  College 

Ua  ^  It  1 
Tva  1^  nx  ii-B 

Chemistry 

142 

Cornell  College 

Rlakley 

Biology 

142 

Cornell  College 

Freeman 

Comput er  Science 

142 

Drahe  University 

Lar  son 

Chemistry 

143 

Griunel 1  College 

Biagionl 

Chemistry 

143 

^finnel  1    Cnt  1  prtA 

nil  rlr  A  A 

Biology 

143 

Grinnell  College 

Herftian 

Math  em  a  t  i  c  s 

143 

Grinnell  College 

Anthropology 

144 

Iowa  Academy  of  Science 

Magrane 

Middle  School  Science 

144 

Iowa  State  University 

Austin 

Civil  Engi neering 

144 

Iowa  State  University 

Ben bow 

j^l"  11 H  i  ^  Q 

14  5 

Iowa  State  University 

Glass 

Biology 

14  5 

Iowa  St^te  University 

Johnston 

Mat  hemat  ics 

145 

Iowa  St a  t e  Universi  ty 

whit  e 

Biology 

146 

Luther  College 

Barnaal 

Physics 

146 

Luther  College 

Keino 

Chemistry 

146 

Luther  College 

Kaehler 

Biology 

14  7 

Luther  College 

Mottley 

Chemistry 

147 

Mount  Mercy  College 

Drapac 

Computer  Science 

14  7 

University  of  Iowa 

Penick 

Middle  School  Science 

147 

University  of  Iowa 

Pizzini 

Middle  School  Science 

148 

University  of  Iowa 

Shymansky 

148 

University  of  Iowa 

S  t  roy an 

Ma  t  hema  t  i  cs 

148 

University  of  Iowa 

Trotter 

Physics 

149 

University  of  Northern  Iowa 

Dotseth 

Mathematics 

149 

University  of  Northern  Iowa 

Hamilton 

Biology 

150 

University  of  Nort hern  Iowa 

Hanson 

Physics 

150 

University  of  Northern  Iowa 

Olson 

Physics 

150 

University  of  Northern  Iowa 

Unruh 

Physics 

150 

Universi  ty  of  Northern  Iowa 

Unruh 

Physics 

151 

University  of  Northern  lowa 

Ward 

Elementary  Science/Math 

151 

University  of  Northern  lova 

WOO 

Chemistry 

2  51 

Wartburg  College 

El  lid 

Physics 

152 

KANSAS 

Kays  High  School 

Cooper 

1987  Presidential  Awardee 

152 

Minneapolis  High  School 

Dolloff 

1987  Presidential  Awardee 

1&2 

Wichita  High  School  Southeast 

Neal 

1988  Presidential  Awardee 

152 

Shawnee  Mission  South  High  School 

Jernigan 

1988  Presidential  Awardee 

152 

Beneiictine  College 

Brothers 

Multidisciplinary 

152 

Benedictine  College 

Ellis 

Chemis  try 

153 

Bethany  College 

Mitchell 

Chemistry 

153 

Kansas  3tate  University 

ZoJ Iman 

Biology 

153 

McPherson  College 

Zerger 

Biology 

154 

ERIC 
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KANSAS  (cont) 

Neosho  County  Commurtity  College 

Steinman 

Chemistry 

J.  34 

St  Tidry  College 

Kushan 

Computer  Science 

University  of  Kansas 

Smi  th 

Elementary  Science/Math 

IDs 

University  of  Kansas  Tiedical  Center 

Schimke 

Biology 

X  3  3 

Wsshburn  University  of  Topeka 

Cole 

Biology 

WaSnDurn  university  ot  i opeKa 

Yaf  f  a 

r  s  y  c  no  J.  ogy 

1 56 

Wichita  State  University 

Bowman 

Engineering 

1  3Q 

KENTUCKY 

At  her ton  High  School 

Parrar 

1987  Presidential  Awardee 

1  CT 
13/ 

Campbell  County  High  School 

Manker 

1987  Presidential  Awardae 

157 

Laurel  County  Junior  High  School 

Scoville 

19B8  Presidential  Awardee 

157 

Pairdale  High  School 

Moslar 

1988  Presidential  Awardee 

13/ 

Bellarmine  Cbllege 

Daly 

Chemistry 

157 

Council  for  Retarded  Citizens 

Glass 

157 

Eastern  Kentucky  University 

Baxter 

Chemistry 

13/ 

Kentucky  St  a t e  University 

Kaul 

Biology 

1  3D 

Kentucky  W^sleyan  College 

Oet  inger 

Biology 

1  30 

Maysville  Conununity  College 

Story 

Biology 

1  3D 

Murray  State  University 

Courtney 

Chemi  st  ry 

158 

Murray  State  University 

Vandegrif t 

Chemistry 

159 

Northern  Ken t ucky  Unlversi ty 

bner  neici 

X  37 

university  or  n en lucky 

Bowen 

En  g 1 nee ring 

1 59 

University  ot  Kentucky 

St avens 

Environmental  Science 

X  3  7 

Univ  of  Ky  Hazard  Cojnmunity  Colle9^ 

Sauer 

Physi  cs 

IQU 

Univ  of  Ky  Letting  ton  Comm  College 

Crowley 

Mathema t  ics 

lou 

Western  Kentucky  University 

Oahl 

Ch emist ry 

1  An 
X  O  V 

Western  Kentucky  University 

Mussnug 

Mechanical  Engineering 

160 

LOUISIANA 

Doyle  High  School 

Pendarvis 

1987  Presidential  Awardee 

X  Ox 

Louisiana  Sch  for  Math/Sci/Arts 

Stal lings 

1987  presidential  A#«ardee 

161 

Universi  t y  Laboratory  School 

Harrell 

1988  Presidential  Awardee 

X  Q  X 

University  Laboratory  School 

Fowler 

198d  President ial  Awardee 

X  qx 

Audubon  Zoological  Garden 

Stastny 

Biology 

161 

Centenary  College  of  Louisiana 

Leuck 

Biology 

161 

Louisiana  State  University 

Lemolne 

Mathematics 

iQl 

Louisiana  State  Universi ty 

Sundberg 

Life  Sciences 

X  Q  ^ 

Louisiana  State  Unlversi ty 

Goodrich 

Chemistry 

X  Q  ^ 

Louisiana  Tech  University 

Talton 

Mathematics 

162 

Loyola  University  in  New  Orleans 

Brazier 

Psychology 

163 

ncNeese  &c  ac  a  universii^y 

J  *  Richardson 

Civil  Elnglneering 

163 

McNcese  St at  a  Universi t y 

M  *  Richardson 

uivij.  engineering 

163 

McNeese  State  Universi ty 

Rogers 

Hi  enien  ta  ry  Sci  en  ce 

X  v*t 

^ouc nern  universi cy  ft      n  uoiiege 

Dabipl 

Elect rical  Engineering 

IQ  4 

164 

Southern  University  ASM  College 

Jana 

Mechanical  Engineering 

164 

'tniversity  of  Naw  Orleans 

Cawley 

Mathematics 

165 

MAINE 

Monmouth  Academy 

Heckman 

19B7  Presidential  Awardee 

165 

South  Portland  High  School 

Wei rich 

19B7  Presidential  Awardee 

165 

Yarmouth  High  School 

Letellier 

19B8  Presidential  Awardee 

165 

Mount  Desert  Island  High  School 

D' Agostino 

1986  Presidential  Awardee 

165 

Bates  College 

Boyles 

Chemistry 

165 

Bates  College 

Malloy 

Biology 

166 

Bates  College 

Nigro 

Psychology 

166 

Bates  College 

Smedlev 

Physics 

166 

Bat^s  College 

Wen  z  el 

Chemistry 

166 

xxxvll 
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MAINE  (cont) 

Bates  College  tollman 

Bowdoin  Ccilege  Mayo 

Bowdoin  College  Steinhart 

Colby  College  Greenwood 

Colby  College  Small 

Cblleg«  of  the  Atlantic  Anderson 

Jackson  Laboratory  Bailey 

Maine  Audubon  Society  Hewett 

The  Acadia  Institute  Swazey 

Univeraity  of  Maine  Fort  Kent  Akbari 

Univeraity  of  New  England  Sereico 


Physics  167 

Chemistry  167 

Biology  167 

Biology  167 

Computer  Science  168 

Civil  Engineering  168 

Life  Sciences  1^8 

Environmental  Science  169 

Ethics  169 

Biology  170 

Ecology  170 


MARYLAND 


Westminster  High  School 

Buhrman 

1987  President lal  Awardee 

170 

Catoctln  High  School 

Owens 

1987  Presidential  Awardee 

170 

Frederick  High  School 

Meadows 

1988  Presidential  Awardee 

170 

Bowie  Hign  School 

Harrington 

1988  Presidential  Awardee 

170 

American  Asaoc  of  Physics  Teachers 

Layman 

Physi cs 

170 

American  Assoc  of  Physics  Teachers 

Wilson 

Physics 

Jl71 

Capitol  Institute  of  Technology 

Harrison 

Electrical  Engineering 

171 

Cecil  Cocmnunlty  College 

Williams 

Chemistry 

171 

College  of  Notre  Dame  of  Maryland 

Bowden 

171 

Goucher  College 

Gibbs 

Ecology 

172 

Hands-on-Science  Outreach  Inc 

Katz 

Elenentary  Science 

172 

Hands-on-Science  Outreach  Inc 

Katz 

Elementary  Science 

172 

Howard  County  Chamber  of  Commerce 

ralk 

Science,  Tech  £  Society 

172 

Johns  Hopkins  University 

Becker 

Studies 

173 

Maryland  Academy  of  Sciences 

Hyman 

Physics 

173 

Maryland  State  Dept  of  Education 

Batavick 

Broadcasting 

173 

Morgan  State  University 

And  arson 

Electrical  Engineering 

174 

Morgan  State  University 

Anderson 

Electrical  Engineering 

174 

National  Aquarium 

Schaedlich 

Biology 

174 

National  Bureau  of  Standards 

Colvin 

Services 

174 

St  Mary's  College  of  Maryland 

Ho viand 

Chemistry 

175 

Society  for  Advancement  of  CEiicanos 

Castro 

HS  Science 

175 

and  Native  Americans  in  Science 

Towson  State  University 

Robinson 

Biology 

175 

Towson  State  University 

Sweeting 

Ethics 

175 

Towson  State  University 

Topping 

Chen! s try 

176 

Univ  of  Maryland  Baltimore  County 

Freire 

HS  Science 

176 

University  of  Maryland 

Bellamy 

Chemistry 

430 

University  of  Maryland 

Fey 

Mathematics 

176 

University  of  Maryland 

Graeber 

Mathematics 

177 

University  of  Maryland 

Layman 

Middle  School  Science 

177 

University  of  Maryland 

Mazzocchl 

Chemistry 

177 

University  of  Maryland 

Mazzocchi 

Chemistry 

177 

Univ  of  Maryland  Eastern  Shore 

Vilmaz 

Materials  Engineering 

178 

Washington  College 

Lin 

Physics 

178 

Washington  College 

Locker 

Chemistry 

178 

Washington  College 

Roat 

Chemistry 

178 

west at  Inc 

Burgdorf 

Studies 

179 

Westat  Inc 

Burgdorf 

Assessment 

179 

west at  Inc 

Farris 

Studi es 

179 

XJtXVlll 
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1ASSACHUSETTS 

Newton  South  High  School 

Ka  nt  rowi  t  z 

1987  Presidential  Awardee 

l&O 

Ptarblehead  High  School 

MacQuade 

1987  Presidential  Awardee 

180 

McCarthy  Kiddle  School 

White 

1986  Presidential  Awardee 

180 

Ptinutecnan  Regional  voc  Tech  School 

Taliadouros 

1966  Presidential  Awardee 

180 

BBN  Laboratories  Incorporated 

Feurzeig 

Mathematics 

180 

BBN  Laboratories  Incorporated 

Feurzeig 

Mathematics 

160 

BBN  Laboratories  Incorporated 

Rubin 

Mathematics 

160 

Boston  Public  Schools 

Grady 

Mathematics 

161 

Boston  University 

Abegg 

Middle  School  Science 

181 

Boston  University 

Devaney 

Mathematics 

161 

Boston  University 

Devaney 

Mathematics 

182 

Boston  University 

Godrick 

Elementary  Science 

182 

Boston  University 

Zimmerman 

HS  Sci^^nce 

162 

Childrens  Museum  Boston 

Brecher 

Museums 

182 

College  of  the  Holy  Cross 

Axels on 

Pf.ychol  ogy 

163 

College  of  the  Holy  Cross 

Jarret 

Chemistry 

163 

College  of  the  Holy  Cross 

Lingappa 

BioloQY 

163 

College  of  the  Holy  Cross 

Vidulich 

Chemistry 

164 

Consortium  For  Hath  R  Applications 

Cozzens 

Mathematics 

164 

Consortium  For  Math  Ge  Applications 

Garfunkel 

Mathematics 

164 

Education  Development  Center 

Gordon 

Networks 

165 

Education  Development  Center 

Kloiman 

Mathematics 

165 

Education  Development  Center 

Watt 

Mathematics 

165 

Education  Development  Center 

Worth 

Elementary  Science 

166 

Five  Colleges  Inc 

Tallahan 

Mathematics 

1S6 

Five  Colleges  Inc 

Peckol 

Ecology 

186 

Harvard  University 

Davis 

Sociology 

187 

Harvard  University 

Gleason 

Mathematics 

187 

Harvard  University 

Holton 

Mathematics 

167 

Harvard  University 

Murnane 

Studies 

166 

Lesley  College 

Friel 

168 

Lesley  College 

Hein 

Elementary  Scienci^ 

166 

Lesley  College 

Schulman 

Middle  School  Science/Math 

189 

Ptass  Institute  of  Technology 

Kerrebrock 

Engineering 

169 

Mass  Institute  of  Technology 

McCune 

Aeronautical  Engineering 

169 

Mass  Institute  of  Technology 

Papert 

Elementary  Science 

169 

Mass  Institute  of  Technology 

Wilson 

Engineering 

190 

Merrimack  College 

Pike 

Chemistry 

190 

Merrimack  College 

Szafran 

Ch  emi  s  t  ry 

190 

Mount  Holyoke  College 

Gruber 

Biology- 

190 

Mount  Holyoke  College 

Schif ter 

Mathematics 

191 

Mount  Holyoke  College 

Simon 

Mathematics 

191 

Mount  Holyoke  College 

Sui: 

Chemistry 

191 

Mount  Holyoke  College 

Weaver 

Mathematics 

191 

Mount  Holyoke  College 

Williamson 

Chemistry 

192 

Museum  of  Science 

Bell 

Museums 

192 

Museum  ot  Science 

Gardner 

Elementary  Science 

192 

New  England  Aquarium  Corporation 

Kau fman 

Mus eums 

193 

Research  Cojnmuni  cat  ions  Ltd 

Crane 

Studies 

193 

Research  Communications  Ltd 

Crane 

Mathematics 

193 

Sea  Education  Association 

Humphris 

Marine  Science 

194 

Simmons  College 

Piper 

Chemistry 

194 

Simmons  College 

Williams 

Elementary  Science 

194 

Smith  College 

Ivey 

Physics 

195 

Southeastern  Massachusetts  Univ 

Leamnson 

Biology- 

195 

Southeastern  Massachusetts  Univ 

Sims-Knight 

Mathematics 

19  5 

Southeastern  Massachusetts  Univ 

Turner 

Biology 

196 

Southeastern  Massachusetts  Univ 

Wu 

Chemistry 

196 

Technical  Education  Research  Ctr 

Friel 

Mathematics 

196 

Technical  Education  Research  Ctr 

Rvssell 

Mathematics 

196 
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rtftSSACHUSETTS  (coat) 

Technical  Eductition  Research  Ctr 

Tinker 

Middle  School  Science 

197 

Technical  Education  Research  Ctr 

Tinker 

Elementary  Science 

197 

Tinker 

Mi dd  1  e  ^/^hrtrt  1  ^/"i^nr^ 

197 

Tufts  University 

Mumf ord 

Ast  ronomy 

197 

Tufts  University 

Thornton 

Middle  School  Science 

198 

University  of  Lowell 

Kelley 

Communi  cat  ion 

198 

University  of  Massachuset ts 

Clement 

Physics 

198 

University  of  Massachusetts 

Lochhead 

General  Science  Education 

199 

University  of  Massachusetts 

Lochhead 

199 

University  of  Massachusetts 

Uoolf 

Computer  Science 

199 

Univ  of  Massachusetts  Boston 

Eash 

Chemistry 

200 

Uellesley  College 

Belts 

Biology 

200 

Uellesley  College 

Coleman 

Chemistry 

200 

VIellesley  College 

Ducas 

Physics 

200 

U'^stern  New  England  College 

Khos rowj  erdi 

Mechanical  Engi neering 

201 

WGBH  Educational  Foundation 

Apse 11 

Biology 

201 

UGBH  Educational  Foundation 

Bates 

As  t  ronomy 

201 

Uheaton  College 

Tong 

Biology 

202 

Vlilliams  College 

Babcock 

Comput er  Science 

202 

Williams  College 

Cramp ton 

Physics 

202 

Uilliams  College 

Det hier 

Environmental  S<?ience 

203 

Williams  College 

Karabinos 

Geology 

203 

ui 111 nmn  Colleae 

Pasachof f 

Ast  ronomy 

203 

Uorcest er  Polytechnic  Inst itute 

Wilkes 

203 

MICHIGAN 

Saline  Middle  £  High  Schools 

Moore 

19S7  Presidential  Awardee 

204 

r^ovi  Middle  School 

Scullen 

1987  Presidential  Awardee 

204 

ypsilanti  High  School 

Mills 

1988  Presidential  Awardee 

204 

Hochester  Adams  High  School 

Gibson 

1988  Presidential  Awardee 

204 

Adrian  College 

Craft 

Chemistry 

204 

Adrian  College 

VIeatherby 

Biology 

204 

Adrian  College 

Ueatherby 

Biology 

204 

Albion  College 

Dininny 

Chemistry 

205 

Albion  College 

Hammer 

Computer  Science 

205 

Alma  College 

Hutchison 

Chemi  St  ry 

205 

Calvin  College 

Blankespoor 

Chemistry 

205 

Central  Michigan  University 

Bidasaria 

Computer  Science 

206 

Central  Michigan  University 

Howell 

Chemistry 

206 

Central  Michigan  University 

Jayaramamurthy  Computer  Science 

206 

Central  Michigan  University 

Matty 

Geology 

206 

Central  Michigan  University 

Rattan 

Computer  Science 

206 

Central  Michigan  University 

Wujek 

Geology 

207 

Concordia  College 

Auf demberge 

Environmental  Science 

207 

Detroit  Area  Pre-College  Engineering  Hill 

Mathematics 

207 

Eastern  Michigan  University 

Brabec 

Chemi.stry 

207 

Eastern  Michigan  University 

Lintner 

Computer  Science 

208 

Eastern  Michigan  University 

Moore 

Chemistry 

208 

Eastern  Michigan  University 

Moore 

Chemistry 

208 

GHI  Engineering  £  Mgmt  Institute 

Clark 

Engineering 

208 

GMI  Engineering  £  M^mt  Institute 

Guru 

Electrical  Engineering 

209 

GMI  Engineering  £  Mgmt  Institute 

Hiziroglu 

Electrical  Engineering 

209 

GMI  Engineering  £  Mgmt  Institute 

White 

Mechanical  Engineering 

209 

GMI  Engineering  £  Mgmt  Institute 

Zgorzelski 

Mechanical  Engineering 

209 

Grand  Valley  State  College 

Kindschi 

210 

Hope  College 

Jekel 

Chemi  St  ry 

210 

Hope  College 

Jekel 

Chemistry 

210 

Hope  College 

House 

Physics 

ZlO 

Impression  5  Museum 

Russell 

Museums 

211 

Impression  5  Museum 

Russell 

Informal  Science 

211 

Kalamazoo  Area  Math/Science  Ctr 

Thompson 

HS  Math/Science 

211 

ERIC 
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MICHIGAN  (cont) 
Kalomazoo  C&IIege 
Kalamazoo  College 
Kalamazoo  College 
Lawrence  Institute  of  Technology 
Michigan  State  University 
Michigan  State  University 
Michigan  Stata  University 
Michigan  State  University 
Michigan  State  University 
Michigan  Technological  Univ 
Northern  Michigan  University 
Oakland  University 
Saginaw  valley  State  College 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan 
University  of  Michigan  Dearborn 
University  of  Michigan  Dearborn 
Wayne  State  University 

MINNESOTA 
Southwest  High  School 
Durnsville  High  School 
North  Community  High  School 
John  Adams  Junior  High  School 

Augsburg  College 

Dakken  Library  of  Electrcty  in  Life 

Demidji  State  University 

Demidji  State  University 

Carleton  College 

Carleton  College 

Carleton  College 

Carleton  College 

Concordia  College  at  tloorhead 

Gustavus  Adolphus  College 

Guatavus  Adolphus  College 

Gustavus  Adolphus  College 

Hamline  University 

Lakewood  Community  College 

Macalester  College 

Macalester  College 

Macalester  College 

Macalester  College 

Macalester  College 

Macalester  College 

Mankato  State  University 

Mankato  State  Uf^iversity 

Mankato  State  University 

Mankato  State  University 

Mankato  State  University 

Mankato  State  University 

Moorhead  State  University 

Saint  Cloud  State  University 

Saint  Cloud  State  University 

St  John's  University 

St  Mary*s  College 

St  Mary's  College 


PROJECT 


PAGE 

Raible 

Psy  c  ho  lo  gy 

211 

212 

212 

chute 

Electrical  Engineering 

212 

D  er kh  e  i  me  r 

^Ai'Ma'P&I                      aIV^.A      '^^44^'!'^  "4 

vcnera  L       j.  ence  Ciuucoi  j.  on 

Fxsher 

CiLeciricaL  Cin^j.net;rj.ny 

213 

r 1 K r^^u 

PIS.  L 1 1  ein4  L  i  ^  S 

213 

reiser  son 

214 

Richmond 

Life  Sciences 

214 

c,n V J.  r onmen  kql       j.  truv 

214 

Kiltinen 

Mathematics 

214 

n  o  V  an  es  j.  a  n 

necn  an  J.  c  3  J-  nn^j-n^erxng 

215 

Fioens 

Chenii  s  t  ry 

^  L  z> 

D  LumenE  em 

1  AmA'H'^  B'rU     C'j" S  aH^a 

Ci  J.  tfiiien  L  or  j  3^  ±  cn^ 

Fogler 

Engineering 

216 

Gates 

Biology 

216 

Kulik 

w  cner  a  l       ±  cn^ v  c»a         ±  on 

216 

L  on 

nn     nc  V  F  ±  n  g 

217 

o  t  c  V  sn  s  vn 

uaj.es 

217 

^ A-n A-r B 1    'Q^'S  on^o  'Pr^ii^A'^'S 
venef  -a  ^        ±  en^e  na  u.^     ±  on 

217 

^ n ^      1 1  ±  1 1 

?  1  A^f-r  i      1    Pnn^  n        ^  nrr 

219 

Varde 

n  ecn  an  J.  c  a  L  nngj-nverj-n^ 

218 

Via  1*  1 1  dil-o    ±  ^  S 

218 

Andersen 

1987  Presidential  Awardee 

219 

Ethen 

1  4a  7  Pi~ AQ'i  H^nl"   a  1    Aua  i~Ha» 

219 

Matsis 

I  to  If  9  ^  B- 

1  4  ftA   Pi~  A<   H^n  1"  i  a  1    Aua  a 

^7UV     4^-LW-i3^  Uw41  ^  ^  CI  ^     -nWa  -L  U-W  ^ 

219 

1          Pi~  A<   ^Anl"   ^  1    Aum~H aa 

219 

nn QC r a un 

219 

4^  -1 1  It  9  ^  ^  O- 

219 

I  m  -all  ^  -L  ^ 

219 

Pickett 

Elect rica 1  Enaineerina 

220 

'^t^  A  'r  h  n  'r 

220 

M  -9     h  Am  -9  ^     ^  A 

ria  L 1 1  ema  i>  ±  ^  s 

220 

im^i  1  -L  ^  ^ 

220 

Geology 

221 

S  ack  e  r 

U  ^  V  ^  W  ^  T 

221 

R 1  n1  nfiv 

U  ^  U  ^  T 

221 

f^i'Vinmi^^r  ^n^A 

221 

MaI  1  AiH  a 

*  1  It  -B  ^  ^9 

221 

R  un  tju  i  s  t 

Chemistry 

222 

Lat  hai" 

Chemist  ry 

222 

U  fs  m  Ha  ^  h 

Biology 

222 

U  ^  V  ^  T 

222 

Mink 

223 

Pitzl 

Geography 

223 

Roberts 

Mathematics 

224 

Schneider 

Computer  Science 

224 

Brown 

Anthropology 

224 

Frey 

Biology 

224 

Keen 

Atmospheric  Science 

225 

Mercurio 

Biology 

225 

Proctor 

Biology 

225 

Salerno 

Chemi st ry 

226 

McLare, 

Mathematics 

226 

DeGroote 

Biology 

226 

tfJoodard 

Biology 

226 

Ross 

Chemistry 

227 

Kowles 

Biology 

227 

Morgan 

Physics 

227 
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MINNESOTA  (cont) 

St  Olaf  College 

Bakko 

HS  Science 

227 

St  Olaf  College 

Burton 

Biology 

228 

St  Olaf  College 

Dickson 

Psychology 

226 

St  Olaf  college 

H  ar  d  gr  o ve 

Chemistry 

226 

St  Olaf  College 

Magnuson 

Mathematics 

229 

St  Olaf  College 

Olson 

Physics 

229 

University  of  Minnesota 

Heller 

Elementdry  Science 

229 

University  of  Minnesota 

Johnson 

Cooperative  Learning 

229 

University  of  Minnesota 

Keynes 

Mathematics 

230 

University  of  Minnesota 

Keynes 

Mathematics 

230 

University  of  Minnesota 

Post 

Mathematics 

230 

University  of  Minnesota  Duluth 

Delavari 

Computer  Science 

231 

Ufklvt^rsity  of  Minnesota  Duluth 

Hendrickson 

Mathematics 

231 

University  of  Minnesota  Duluth 

Samkof f 

Chemistry 

231 

University  of  Minnesota  Duluth 

Zrudsky 

Electrical  Engineering 

231 

University  of  Minnesota  Morris 

Latterell 

HS  Science 

232 

Winona  State  University 

Williams 

Psychology 

23  2 

MISSISSIPPI 

west  Point  High  School 

Harpole 

1987  Presidential  Awardee 

233 

Bilojci  High  School 

Fayard 

1987  presidential  Awardee 

233 

Starkville  High  School 

Epps 

19B8  Presidential  Awardee 

23  3 

Jumpertown  High  School 

Johnson 

1986  Presidential  Awardee 

233 

Delta  State  University 

Hoi lomon 

Chemistry 

23  3 

Jackson  State  University 

Boiling er 

Psvcholoov 

233 

Jackson  State  University 

Tucker 

Mathematics 

233 

jrackson  State  University 

Wodetzki 

Ch emistry 

234 

Mississippi  College 

Legg 

Chemistry 

23  4 

Mississippi  College 

Valente 

Chemistry 

23  4 

Miss  Museum  of  Natural  Science 

Hartf ield 

Museums 

234 

Mississippi  State  University 

Barrett 

Undergraduate  Education 

23  5 

Three  Rivers  Reg  Educational  Svc 

Bryson 

Mathematics 

23  5 

Tougaloo  College 

Garner 

Computer  Science 

Tougaloo  College 

Strete 

HS  Science/Math 

23  S 

University  of  Southern  Mississippi 

Bedenbaugh 

Chemistry 

236 

University  of  Southern  Mississippi 

Bellipanni 

JHS  Science 

236 

University  of  Southern  Mississippi 

Dunigan 

Mathematics 

237 

University  of  Southern  Mississippi 

Howell 

Ch emistry 

237 

MISSOURI 

St  Charles  West  High  School 

Crisler 

1987  Presidential  Awardee 

238 

Chaminade  College  Prep 

Viehland 

1937  Presidential  Awardee 

238 

Riverview  Gardens  Sr  High  School 

McPike 

1988  Presidential  Awardee 

23  8 

Park  Hill  R-5 

Kavanaugh 

1988  Presidential  Awardee 

236 

Northeast  Missouri  State  Univ 

Sells 

Biolcgy 

238 

Rockhurst  College 

Gibbs 

Chemistry 

738 

St  Louis  Comm  College  Meramec 

Rueppel 

Chemistry 

238 

St  Louis  Science  Center 

Bonner 

Museums 

239 

Southeast  Missouri  State  Univ 

Lilly 

Biology 

239 

Southeast  Missouri  State  Univ 

Lucas 

Mathematics 

239 

Southeast  Missouri  State  Univ 

Stoever 

Elementary  Science/Hath 

240 

Southwest  Missouri  State  Univ 

Awad 

Mathematics 

240 

Southwest  Missouri  State  Univ 

Carpent er 

Mechanical  Engineering 

240 

Southwest  Missouri  State  Univ 

Corcoran 

Geography 

240 

Southwest  Missouri  State  Univ 

Field 

Biology 

241 

Southwest  Missouri  State  Univ 

Hartmann 

Sociology 

241 

Southwest  Missouri  State  Univ 

Thieltnann 

Chemistry 

241 

Southwest  Missouri  State  Univ 

Thielmann 

Chemistry 

241 

Stephens  College 

Hoerter 

Biology 

242 

University  of  Missouri 

Good 

Mathematics 

242 
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MISSOURI  (cont) 

University  oE  Missouri  Kansas  City      Nahrstedt  Elementary  Science  242 

University  oE  Missouri  Rolla  Munger  Engineering  243 

Ifniversity  oE  Missouri  St  Louis  Granger  243 

University  of  Missouri  St  Louis  Haimo  Mathematics  244 


MONTANA 

Helena  High  School  Alexander  1987  Presidential  Awardee  244 

Sentinel  High  School  Dolezal  1987  Presidential  Awarded  244 

Nashua  Public  School  Girarc'  1988  Presidential  Awardee  244 

Sentinel  High  School  Govertsen  1988  Presidential  Awardee  244 

Dull  Knife  Memorial  College  Valentine  Computer  Science  244 

Eastern  Montana  College  McLaughlin  Psychology  245 

Montana  College  oE  Mineral  Science  Burgher  Metals  Engineering  245 

Montana  College  of  Mineral  Science  Finch  Civil  Engineering  245 

Montana  College  of  Mineral  Science  Klein  Middle  School  Science/Math  245 

Montana  College  of  Mineral  Science  Sonderegger  Geology  245 

Montana  Council  of  Teachers  of  Math  Dolan  Mathematics  246 

Montana  Science  Teachers  Association  Briggs  Elementary  Science  246 

Montana  State  University  Wheeler  Engineering  246 

Rocky  Mountain  College  Guralnick  Biology  247 

University  oE  Montana  McKelvey  Ecology  247 


NEBRASKA 

Benson  High  School  Kubovy  1967  Presidential  Awardee  247 

Lincoln  Southeast  High  School  ward  1987  Presidential  Awardee  247 

Northwest  High  School  Simon  1986  Presidential  Awardee  247 

Northwest  High  School  McGahan  1988  Presidential  Awardee  247 

College  of  St  Mary  King  Biology  247 

Doane  College  Smith  Chemistry  248 

Kearney  State  College  wozniak  Psychology  248 

Nebraskans  for  Public  Television  Inc  Liggett  Broadcasting  248 

University  of  Nebraska  Miller  Mathematics  248 

University  oE  Nebraska  Omaha  Hagen  Chemistry  249 


NEVADA 

South  Nevada  Voc  Tech  Center  Poole  1987  Presidential  Awardee  249 

Chaparral  High  School  Reed  1987  Presidential  Awardee  249 

Moapa  Valley  Jr /Sr  High  School  Perkins  1968  Presidential  Awardee  249 

Sparks  High  School  Bryn  1988  Presidential  Awardee  249 

NEW  HAMPSHIRE 

Spaulding  High  School  Mulvey  1987  Presidential  Awardee  249 

Richmond  Middle  School  Thompson  1987  Presidential  Awardee  249 

Manchester  High  School  West  Janosz  1988  Presidential  Awardee  249 

Nashua  High  School  Belanger  1986  Presidential  Awardee  249 

Dartmouth  College  Crowell  Mathematics  250 

Rivier  College  Totherow  Chemistry  250 

Saint  Anselm  College  Lavoie  Biology  250 

Saint  Anselm  College  Roberts  Psychology  250 

University  of  New  Hampshire  Durham  Ferrini  Mathematics  251 

University  of  New  Hampshire  Durham  Ferrini  Mathematics  251 

University  oE  New  Hampshire  Durham  Geeslin  Mathematics  252 
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NEW  JERSEY 

Newark  Academy 

Blake 

1967  Presidential 

A war dee 

252 

Holrndel  High  School 

Schwartz 

1967  Presidential 

Aw a r dee 

252 

Ueflt  Morris  Central  High  School 

Johnson 

1966  Presidential 

Award ee 

252 

Uest  Deptford  High  School 

Mollenhauer 

1966  Presidential 

Awardee 

252 

Sloomfield  College 

Sayler 

Electrical  Engineering 

252 

Cumberland  County  College 

Sinha 

Chemistry 

253 

Educational  Testing  Service 

Chittenden 

Elementary  Science 

2S3 

Educational  Test ing  Service 

Hilton 

Studies 

253 

Educational  Testing  Service 

Hilton 

Studies 

254 

Educational  Testing  Service 

Mead 

Studies 

254 

Kean  College  of  New  Jersey 

Vitale 

Chemistry 

254 

Recording  for  the  Blind  Inc 

La r sen 

254 

Rutgers  University  Camden 

Bacha 

Biology 

255 

Rutgers  University  Carnden 

Lesser 

Psychology 

255 

Rutgers  University  Camden 

Prescott 

Physics 

255 

Rutgers  University  New  Brunswick 

Pallrand 

Physics 

255 

Rutgers  University  New  Brunswick 

Pall rand 

Physics 

256 

Kutgers  University  New  Bn  iiswick 

Pallrand 

Biology 

256 

Trenton  State  College 

Riederer 

Electrical  Engineering 

256 

Union  College 

Lane 

Mathematics 

257 

Uoodrow  Wilson  Natl  Fellowship  Fnd 

Uilson 

Physics 

257 

Uoodrow  Uilson  Natl  Fellowship  Ftid 

Wilson 

Chemistry 

257 

NEW  MEXICO 

Dora  Consolidated  Schools 

Powell 

1967  Presidential 

Awardee 

256 

Los  Alamos  High  School 

Strong 

1967  Presidential 

Awardee 

256 

Capshaw  Junior  High  School 

Heckler 

1966  Presidential 

Awardee 

256 

St  Pius  X  High  School 

Ore  en 

1966  Presidential 

Awardee 

256 

College  of  Santa  Fe 

Johnson 

Biology 

2bts 

Los  Alamos  National  Laboratory 

Kaye 

Mathematics 

256 

New  Mexico  Museum  of  Natural  History  Oottfried 

Biology 

256 

New  Mexico  Museum  of  Natural  History  Kemp 

Museums 

259 

New  Mexico  State  University 

Cohen 

Mathematics 

259 

University  of  New  Mexico 

Brueck 

Physics 

259 

University  of  New  Mexico 

Tweet en 

Computer  Science 

260 

University  of  New  Mexico 

Tweet en 

Communication 

260 

NEW  yORK 

Korthport  High  School 

Quartararo 

1967  Presidential 

Awar dee 

26 

Lansing  High  School 

Stevens 

1967  Presidential 

Awardee 

26j. 

North  Shore  High  School 

Oerver 

1966  Presidential 

Awardee 

261 

Cold  Spring  Harbor  High  School 

Hickman 

1966  Presidential 

Awardee 

261 

Albany  College  of  Pharmacy 

Bruss 

Chemistry 

261 

American  Institute  of  Physics 

Oalison 

Physics 

261 

American  Institute  of  Physics 

Rigden 

Physics 

261 

American  Physical  Society 

Russell 

Physics 

262 

Amer  Society  of  Mech  Engineers 

Carley 

Mechanical  Engineering 

262 

Board  of  Cooperative  Educ  Svc 

Rhodes 

Astronomy 

262 

Canisius  College 

Bier on 

Chemistry 

263 

Canlsius  College 

Bieron 

Chemistry 

263 

Canisius  College 

Kisailus 

Biology 

263 

Canisius  College 

Leone 

Computer  Science 

263 

Center  for  Advanced  Study  in  Educ 

Brownsteln 

Computer  Science 

264 

Children's  Television  Workshop 

Connell 

Broadcasting 

264 

Children's  Television  Workshop 

Connell 

Broadcasting 

264 

Children's  Television  Workshop 

Hyslop 

Broadcasting 

265 

Cold  Spring  Harbor  Lab 

Micklos 

Biology 

265 

Colgate  University 

Arnold 

Chemistry 

265 

Cblgate  University 

Balonek 

Astronomy 

266 
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vooper  union 
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D  Am  ^  1  1  A 

romiiia 

Nil  t  l^nrl'lar^nnl  nn-a  k'v 

in  u  X  i>  X  u  X3  cxpxxiiaxy 

Z  r  3 

CO u cat  ion ax  oxoauvasi xng  cvxp 

Loxton 

U  k*  A  4  .#4  A  A  ct  ^  ^  n  A 

O  xOau vaB  ting 

Z  r  D 

C1J  u  V  a  1.  X  oil  ax  o  xoau  v  a  s  iJi  ng  c  v  xp 

Mi  les 

U  k*  A  4  .#4  A  4     ^  1  n  A 

o  xoau va  sting 

'tin 
Z  r  D 

toucationax  oxoaucastxiig  vvxp 

Page 

n  k*  A  a  y4  A  a -0 4  nA' 

B  X  041u  V  aa  L  X  iig 

Z  fX> 

CrXnixxii  voxxc^e 

n  At  t  ^  t^V  A'^  ^  A 

B vu  L  n  y  e  L  l  e 

Tl'l  A  1  Amp 

Bxvxogy 

Z  ^D 

CrCjUxiio  A  V  X  xms  xiic 

O  A  -a  k*  r-)-  l-k  n  n  a  a  k* 

oe  axe  m  11  ge  x 

Tlk'AarlAAa  ^  n  nA 

Bxvauvas  txiig 

^^77 

Giirld  Clubs  of  Ameiricd  Inc 

Middle  School  Science 

^^77 

(;rjixis  ciuDa  OE  Ankcxica  inc 

wani 

If  C     Cr^i  An  A  A  /Mb^  k 

no  ocience/nam 

^^77 

nSxtwXvK  v<j±  ±  tfyc 

Reed 

c  a 9mi s t  xy 

Z  r  O 

tiooaxi  aiiu  wJ^iixani  onmn  coi. Leges 

Kerl an 

U     A  1  A  p 

B xoxogy 

Z  r  O 

nODaxt  aiiu  wxx  X  X  ani  omitn  cox  x  eges 

McGuiire 

Economics 

Z  r  O 

riDL  s  L  xa  uiix V  cx  sx  y 

Knee 

M  at  hema  1 1 cs 

279 

inuuotxiai  nanageni'Tnt  council 

Lopez 

Mathematics 

z 

lona  College 

Levkov 

Chenti  st  ry 

z 

imaca  college 

If  ^  1  K  Ak>  ^ 

niiDer t 

Mathematics 

z  ^y 

T'^  h  a      a     ^A  1  1  An  A 

XLiiaca  voxxvi^e 

Sel i  gmann 

IfC    Ca'I  AnAA 

ZOLf 

T  Ann    To  1  An y4    1 1n  i  tiAk'-a  4  '^v    Tlk'n       1  vn 

j^viii^  X  9  X  aiiu  Un  X w  X  s  X  L  y  o  xo  vh  x  y  n 

Long 

Ma  th  ^ntat  1  aq 
i'ja  wimiia   xv  3 

260 

L^vng  X  a  X  miu  unxvexax  i*y  cxwk  xy  ti 

Rogers 

^iicnix  3  L  X  y 

260 

uong  X  a  X  otiu  vti  x v  e  x  a  x  l  y 

T  1  F  A         1  Art  A  Att 
L^XLC  ocxenvea 

261 

in  anil  a  ^  ^  an  i<^x  ytr 

Slater 

r^k Am  1    A 1   f^^-TTi  n^ffir inn 

261 

Manhattan  College 

Theodore 

Engineering 

261 

Medaille  College 

Shero 

Biology 

262 

National  Execut IvG  Seirvice  Coirps 

If              F  ^  A  1  ^ 

nai E leiu 

IfC     M^^k  JCr^i  AnAA 

no  nabi>/ocience 

zoz 

National  Ui'ban  League 

Robinson 

Physical  Science 

262 

Nazareth  College 

Temple 

Biology 

262 

New  York  City  Board  of  Education 

Cus  imano 

Physical  Science 

263 

New  Y^rk  Hall  of  Science 

Cole 

263 

New  York  Hall  of  Science 

Friedntan 

Museums 

263 

New  York  Hall  of  Science 

Taylor 

Biology 

264 

New  York  Institute  of  Technology 

Braun 

Mathematics 

264 

New  York  Zoological  Society 

Berkovits 

Zoology 

264 

Polytechnic  Uiiiversity 

Mitcham 

Engineering 

265 

Rensselaer  Polytechnic  Institute 

Boyce 

Mathematics 

265 

Rensselaer  Polytechnic  Institute 

E^penstein 

Physics 

265 
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NEW  YORK  (cont) 


Rensselaer  Polytechnic  Institute 

Wnek 

Chemistry 

286 

Rochester  Institute  of  Tech 

Fuller 

Electrical  Engineering 

286 

Rochester  Institute  of  Tech 

Kemp ski 

Mechanical  Engineering 

266 

Rochester  Institute  of  Tech 

La  sky 

Computer  Science 

286 

Rochester  Institute  of  Tech 

^tatteson 

Computer  Science 

237 

Rochester  Institute  of  Tech 

Nye 

Mechanical  Engineering 

287 

Rochester  Institute  of  Tech 

Rozanski 

Computer  Science 

287 

Russell  Sacje  Junior  College 

Lewickl 

Chemistry 

287 

Scholastic  Inc 

Chapman 

Physics 

288 

Siens  College 

Cros son 

Computer  Science 

288 

Siena  College 

Dubisch 

Mathematics 

288 

Siena  College 

Quaal 

Chemistry 

288 

Siena  College 

Wilson 

Biology 

288 

Skidmore  College 

Bender 

Anthropology 

289 

Skldinore  College 

Smith 

Life  Sciences 

289 

SUHY  College  at  Brockport 

Geer 

Atmospheric  Science 

289 

SUNY  College  at  Brockport 

Geer 

Atmospheric  Science 

289 

SUHY  College  at  Brockport 

Weinbeck 

Atmospheric  Science 

290 

SUNY  College  at  Buffalo 

DeMarco 

Physics 

290 

SUNY  College  at  Buffalo 

Mirand 

Life  Sciences 

290 

SUNY  College  at  Buffalo 

Samp sell 

Biology 

291 

SUNY  College  at  Buffalo 

Spotila 

Ecology 

291 

SUNY  College  at  Cortland 

Barr 

Elementary  Science 

291 

SUNY  College  at  Cortland 

Chaturvedl 

Physics 

292 

SUHY  College  at  Fredonia 

Eckert 

Chemistry 

292 

SUNY  College  at  Fredonla 

Lanza 

Ecology 

292 

SUNY  College  at  New  Paltz 

Redmond 

Mu  1 1  i  di  scipl i  nary 

293 

SUNY  College  at  Old  Westbury 

Lee 

Mathematics 

293 

SUNY  College  at  Dneonta 

Marr 

Biology 

293 

SUNY  College  at  Oswego 

Swift 

Chemistry 

29:s 

SUNY  College  at  Oswego 

Weber 

Biology 

294 

SUNY  College  at  Plattsburgh 

Mccormick 

Cbmputer  Science 

294 

SUNY  College  at  PlatL^burgh 

Olmsted 

Geology 

294 

SUNY  College  at  Potsdam 

Manske 

Middle  School  Hath/Science 

294 

SUNY  Erie  Community  College 

Cristina 

Mechanical  Engineering 

295 

SUNY  Fashion  Institute  of  Tech 

Stephens 

Physics 

29  5 

SUNY  Stony  Brook 

Dresden 

295 

SUNY  Stony  Brook 

Lichter 

Recruitment 

296 

SUNY  Vl^'-er  County  Conun  College 

Skaar 

Geology 

296 

SUNY  Ulster  County  Comm  College 

Swau ger 

Chemistry 

296 

Teachers  College 

Ginsburg 

Sttidies 

296 

Teachers  College 

Jacobson 

Studies 

297 

Teachers  College 

Wolf 

Studies 

297 

Teachers  College 

Wolf 

Studies 

297 

The  University  of  the  State  of  NY 

Isachsen 

Geology 

298 

United  Engineering  Trustees  Inc 

Sandler 

Chemical  Engineering 

298 

University  of  Rochester 

Bora si 

Mathematics 

298 

University  of  Rochester 

Ginsbu rg 

Mathematics 

299 

Utlca  College 

Pfeiffer 

Chemistry 

299 

Vaasar  College 

Andrews 

Psychology 

299 

Vassar  College 

Schlessman 

Biology 

300 

Webb  Ir.stltute  of  Naval  Architecture 

Ward 

Civil  Engineering 

300 

Wells  College 

Bailey 

Chemistry 

300 

Women's  Action  Alliance 

Sanders 

Computer  Science 

300 
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Stone 

1987  Presidential 

Awardee 

301 

John  T  Hoaaard  Hi ah  School 

Taylor 

1987  Presidential 

Aw  a  r  d  e  & 

301 

C  E   TAr<^dn  Hl^h  ^^hnnl 

Green 

1988  PrAs'i  i^Ant'i  A 1 
X    «^ V    c^x  c^B-x  uc^ii  ^  xa  X 

Au  :4  f  ^  tf>  A 

301 

Dail 

1988  Presidential 

AuB  f  ^  ^  A 

301 

Anna  1  A^h 'inn  ^I'aI'a  Itn'i  VAf q t v 

Bauldry 

Mat  h  Am  at  cs 

301 

Jlnns  1      h  ^nn  ^tnt^  Itn^             t  v 

o  M-iiv-  X  v-  n 

Physics 

301 

AppQlflchidn  Stdtd  University 

Cat  On 

Astronomy 

301 

Aonn  1  n^h nn  j^tnt^  Itn'i  vef s'i  t v 

n  Muo-  X       *  1 X  o-ii    ^  ^  a-  ^  w    u  1 1  x  v  w  x  o  x  ^  t 

Conn A 1 1 

V  Vi^l  1 1 1 C  X  X 

Biology 

302 

AnnA In^h'inn  ^I'aI'a  tln'i t> a t v 

n  UUQ.  X  9  ^  *  1 X  O-l  1     ^  ^  Q.  ^  x£     VII  X  ^  WX  D  X  ^  T 

Tmn A  fa  t  a  f  a 

Geography 

302 

AppQlflchidn  Ststc  Universi^tY 

Ma  in  a  1  A 

Physics 

302 

Annn In^h'inn  j^tntA  tln'i vef ^ t v 

n  UUO-  X         1 1 X  O-l  1     ^  ^  O-  ^  C     V 1 1  X  V  WX  -9  x  ^  t 

Paul 

Mathematics 

303 

Ann  A  Ifl'f^K'SAri  ^'hn'hA  tin '4  tr^fR'S  ^  v 
nppclXOVMX all    O^O^C    UIIX-VC tOX  ^ ^ 

PaU A  f aU 

Computer  Science 

303 

n^pnx  o^ii  xsii   a  *r  o  *r  v  uiixvcxox^jf^ 

Perry 

Katht^matics 

303 

Ann  A  1  A-f^KS  An        a  'h  d   tin's  v^fQ  4  'h  v 
nppo  X  aVilX  Oil    O^a^c    UIIX  al 

U'i  lis  Amo 
W  X  X  X  X  onia 

Chemistry 

303 

oexinvni  nwvj  vox  ±  eye 

nvid  eo  a 

Biology 

304 

vuyyx  II 

Biology 

DauS  ^Qnn   Cal 1 Ano 

iJ  O  V  X  U3  Ul  1     V  VX  X  V  y  c 

Ca  f  f  A  1  1 

X  X  W  X  X 

Chemistry 

304 

UUH  O    UllXVctSX  ^  J 

riDOxc 

Mathematics 

T^lll/ A    tin  S  tTAfa  S  'h V 

Sawyer 

Mathematics 

305 

CrBB  ^   vntvxx  no  uiix  sx 

Lunney 

Chemistry 

305 

PI  i  7nh^th  CS  t  V  ^tnt  a  ItnS  v^rfiS  tv 

CrX  XcrOwC^il    vX^jf^     ^^O^C^  UIIXVCXBX^jf^ 

Sinha 

Geology 

305 

nnjwvDu  wuii^^  oviivuxo 

Smith 

Environmental  Science 

306 

Horizon  Research  Inc 

(Jeiss 

Studies 

306 

TaK  naan  C          t  h  Itn  S  vof  q  S  t  v 

hJVft  1  IB  VII     V    ^JliX  ^il  UIIXVCXBX^jf^ 

Uil son 

Physics 

306 

.Ta  AnAf 

Psychology 

306 

Itfof  th  Cftf  a  1  S  n  a  A£T  ItnS  VAf  sS  tv 

n  V  X  ^  *  1    V  a  X  w  x  x  1 1  n    n-n  -j-    u  1 1  x  vex  -b-  x  ^  t 

Sarin 

Industrial  Engineering 

307 

North  Carol  S  riA  Cent r  a1   Universi t v 

n  wx  V  *i    ^kOX  vX  XII-O    v^II  ^X  ax     uppxv^x  sx  V  J 

Harris 

Geology 

307 

NC  Council  for  NUnrirStSpn 

V   wM-ii^x  X    X  vx    i^ixiivx  X  ^  X  ca 

Houck 

307 

NC  MusAum  oC  Li at  fioieno^ 

Krakauer 

Biology 

308 

NC  ^ohoAl  o€  Science  fi  MAthAmj^tScQ 

Davis 

Mathematics 

308 

North  Carolina  State  University 

Johnston 

Physics 

308 

North  Carolina  State  University 

Kolb 

Mathematics 

309 

North  Carolina  State  University 

Risley 

Physics 

309 

Pfiiiibroke  State  University 

D  *  Affii^:4 
V   nx  X  uus 

Physics 

309 

Research  Triangle  Inst i t ut e 

Studies 

310 

Research  Triangle  Inst i t ut e 

Meiss 

Services 

310 

Roanoke -Chowan  Technical  College 

Hollar 

Biology 

310 

University  of  North  Carolina 

Jones 

310 

Univ  ot  North  Carolina  Asheville 

Bennett 

Physics 

311 

ItnH  V  at  Nof  th  Ca  f  a  1 1  na   A^h AVi  11a 

U 1 1 X  V     W  ^      11>^X  ^  -U     VO-  X  \^  X  X  IIS-     nB  *  l  W  V  X  X  X  W 

Brown 

Computer  Science 

311 

Univ  of  North  Carolina  Asheville 

u  1 1  ■  ^  V    u  ^    XI  u&  V  V 1    v-D-  X  >^  X  X  im    n  b  *  i  ^  v  x  x  x  w 

James 

Chemistry 

311 

Univ  of  North  CAroMna  A^hAvSllA 

wiix  V   ux    nux  V  *i    \Ka  X  vxx  iici         ftw  x  x  x  c 

Lang 

Computer  Science 

312 

Univ  of  North  Carolina  Charlotte 

Aitken 

Physics 

312 

univ  of  North  Carolina  Charlotte 

Aitken 

Physics 

312 

llh S  V   of  14 Aft h   Camt  S  n&              1  t^t"  {"iS 
Ull  XV    V  ^    nux^ii    Vat  V±  X  lla    Vll-qt  t  Xu^ 

SIti  n  A  f  ^  h  A  n  Ain 

waiiax  uviaiiaivi 

Civil  Engineering 

312 

Univ  of  North  Carolina  Charlotte 

Mohanty 

Mechanical  Engineering 

312 

Univ  of  North  Carolina  Charlotte 

Munday 

Mechanical  Engineering 

313 

Univ  of  North  Carolina  Greensboro 

Lea 

Physics 

313 

dJestern  Carolina  University 

Kolenbrander 

Geology 

313 

dJestern  Carolina  University 

Martin 

Computer  Science 

313 

dJestern  Carolina  University 

White 

Psychology 

314 

NORTH  DAKOTA 

Agassiz  Junior  Hi^h  School 

Burton 

1987  Presidential 

Awardee 

314 

Mandan  High  School 

tundstrom 

1987  Presidential 

Awardee 

314 

Surrey  Public  School 

KcDermott 

1988  Presidential 

Awardee 

314 

(Jest  Fargo  High  School 

Swanson 

1988  Presidential 

Awardee 

314 

Jamestown  College 

Brauner 

Biology 

314 

University  of  North  Dakota 

Dan  do 

Atmospheric  Science 

315 

Jtlvii 


NATIONAL  SCII^NCE  FOUNDATIOW 
DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 
INDEX  OF  AWARDS        FISCAL  YEARS  1987/68 


STATE 

PROJECT 

INSTITUTION 

DIRECTOR 

DISCIPLINE 

PAGE 

OHIO 

Kiapark  High  School 

Heckathorn 

1967  Presiden^tial  Awardee 

315 

Waln^ut  Hills  High  School 

Ma cintyre 

1987  Presidential  Awardee 

315 

John  Adams  High  School 

Seitz 

1986  Presidential  Awardee 

315 

University  School 

Carle 

1988  Presidential  Awardee 

315 

Bowling  Green  State  Un^ivcrsity 

Stong-Groat 

Biology 

315 

Case  Western  Reserve  University 

McGervey 

Physics 

316 

Cincinnati  ^tuseu^l  of  Nat  Hist 

Toombs 

Geology 

316 

Cleveland  Education  Fund 

Patterson 

Mathematics 

316 

College  of  Hooster 

Venkataraman 

Physics 

317 

Denison  University 

Bartlett 

Economics 

317 

Denison  University 

Hoffman 

Chemistry 

317 

Denison  University 

Karian 

^tathematics 

317 

Hiram  College 

Koser 

318 

Hiram  College 

Taylor 

Biology 

318 

Kent  State  University 

Clements 

^tathematics 

318 

Kenyon  College 

Jegla 

Biology 

318 

Marietta  College 

Anderson 

Physics 

319 

Marietta  College 

Glide 

Chemistry 

319 

Marietta  College 

Hut ton 

Computer  Science 

319 

Kiami  University 

Bhattacharjee 

Life  Sciences 

319 

^tiami  University 

Farmer 

Mathematics 

320 

Miami  University 

Kullman 

Mathematics 

320 

Miami  University 

Taylor 

320 

Muskingum  College 

Quinn 

Biology 

320 

Northmont  City  School  District 

0  Xonnell 

Elementary  Science 

321 

Notre  Dame  College 

DeChant 

Che  mi  st  ry 

321 

Notre  Dame  College 

Hill 

biology 

321 

Oberlin  College 

Craig 

Chemistry 

322 

Oberlin  College 

Geit  z 

Computer  Science 

322 

Oberlin  College 

Smith 

Biology 

322 

Ohio  Academy  of  Science 

Elfner 

HS  Science 

322 

Ohio  State  University 

Demana 

Mathematics 

323 

Ohio  State  University 

Klapper 

Life  Sciences 

323 

Ohio  State  University 

Ross 

Mathematics 

323 

Ohio  Wesleyan  University 

Killer 

Chemi  st  ry 

324 

Otterbein  College 

Arnold 

Physics 

324 

University  of  Dayton 

Miner 

324 

University  of  Dayton 

Williams 

Life  Sciences 

324 

Wright  State  University 

Winkel john 

Archeology 

325 

Xavier  University 

Flaspohler 

Mathematics 

325 

xavier  University 

Yerian 

Physics 

325 

Young^town  State  University 

Sich 

Biology 

326 

OKLAHOMA 

MacArthur  High  School 

Hawk 

1987  Presidential  Awardee 

326 

Roff  High  School 

Hisaw 

1987  Presidential  Awardee 

326 

Putnam  City  North  High  School 

Hansen 

1986  Presidential  Awardee 

326 

Okmulgee  High  School 

Bryant 

1968  Presidential  Awatdee 

326 

Cameron  University 

Phillips 

Mechanical  Engineering 

326 

Connors  State  College 

Acord 

Mathematics 

327 

Northeastern  Oklahoma  A&^f 

Beeker 

physics 

327 

Oklahoma  State  University 

Aichele 

Mathematics 

327 

Oklahoma  State  University 

Aichele 

Mathematics 

327 

UK±  ailOnia          o  L  V    UFi  i  Ver Si  t  j 

Francko 

o^ien^e 

Oklahoma  State  University 

Gelder 

Chemistry 

328 

Oklahoma  State  University 

Mills 

Middle  School  Science/Math 

32& 

Tulsa  Public  Schools 

Kemip 

Elementary  Science 

3  29 

University  of  Oklahoma 

Marek 

Multi disciplinary 

329 

University  of  Tulsa 

Abra ham 

Chemical  Engineering 

329 

University  of  Tulsa 

Rogers 

Biology 

330 
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OREGON 

Uoodrow  Ullson  High  School 

Zaraza 

1987  Presidential  Awardee 

330 

George  Middle  School 

Rectanus 

1987  Presidential  Awardee 

330 

Creswell  High  School 

Briggs 

1980  Presidential  Awardee 

330 

J  B  Thomas  Junior  High  School 

Gerst 

1988  Presidential  Awardee 

330 

Concordia  College 

Kunert 

Biology 

330 

Lewis  &  Clark  College 

Abele 

Physics 

331 

Lewis  &  Clark  College 

Duncan 

Chemistry 

331 

Linfield  College 

Wolcott 

Chemistry 

331 

Oregon  Institute  Technology 

Yarb rough 

Electrical  Engineering 

331 

Oregon  State  University 

Dick 

Mathematics 

332 

Oregon  State  University 

Schulyer 

^nemist  ry 

T  T  O 

Pacific  University 

Whiteley 

Chemistry 

332 

Portland  State  University 

Cox 

Geology 

333 

Portland  State  University 

Nelson 

Mathematics 

333 

Reed  College 

Hancock 

Chemistry 

333 

Reed  College 

Hancock 

Chemistry 

333 

Reed  College 

McClellan 

Biology 

334 

Reed  College 

Powel 1 

Physics 

334 

Saturday  Academy 

Whitney 

334 

Southern  Oregon  State  College 

Southworth 

Biology 

335 

University  of  Oregon 

Moursund 

Computer  Science 

335 

University  of  Portland 

Hsu 

Mechanical  Engineering 

336 

University  of  Portland 

Mulder 

Electrical  Engineering 

336 

Uillamette  Science  &  Technology  Ctr 

Lynch 

Mils  e  urns 

336 

PENNSYLVANIA 

Emmaus  High  School 

Hnatow 

1987  Presidential  Awardee 

337 

Taylor  Allderdice  High  School 

Meldon 

1987  Presidential  Awardee 

337 

Upper  Saint  Clair  High  School 

Saunders 

1988  Presidential  Awardee 

337 

The  Baldwin  School 

Chesick 

1988  Presidential  Awardee 

337 

Albright  College 

Kreider 

Biology 

337 

Allegheny  College 

Harrison 

Environmental  Science 

337 

Bucknell  University 

Aburdene 

Electrical  Engineering 

337 

Bucknell  University 

Chernin 

Multidisciplinary 

338 

Buckneil  University 

El-Sharkawy 

Electrical  Engineering 

338 

Bucknell  University 

Evans 

Civil  Engineering 

333 

Bucknell  University 

Hyde 

Computer  Science 

338 

Bucknell  University 

Wenner 

Computer  Science 

339 

Bucknell  University 

Zaiser 

Mechanical  Engineering 

339 

California  University 

Billheimer 

Biology 

339 

Carlow  College 

2al  ewsky 

Biology 

339 

Carnegie -Hel Ion  University 

Anderson 

Mathematics 

340 

Carnegie -Me lion  University 

Anderson 

Mathematics 

340 

Carnegie-Mellon  University 

Klahr 

Computer  Science 

3^1 

Carnegie-Mellon  University 

Miller 

Compu  t  er  Sc  ienc  e 

341 

Cedar  Crest  College 

Ayers 

Biology 

341 

Chestnut  Hill  College 

Banks 

Chemistry 

342 

Chestnut  Hill  College 

Burke 

Chemistry 

342 

Community  College  of  Philadelphia 

Schremmer 

Mathematics 

342 

Drexel  University 

Fronun 

Engineering 

3^2 

Franklin  Institute  Science  Huseum 

Booth 

Museums 

3^3 

Franklin  Institute 

Borun 

Museums 

343 

Franklin  Institute  Science  Museum 

Goldwater 

Museums 

Zi3 

Franklin  Institute 

Horwitz 

Elementary  Science 

344 

Franklin  Institute  Science  Museum 

Ransom 

Elementary  Science 

344 

Franklin  and  Marshall  College 

Hess 

Chemistry 

344 

Franklin  and  Marshall  College 

Uagner 

psychology 

345 

Cannon  University 

Hazen 

Electrical  Engineering 

345 

Gwynedd-Mercy  College 

Corsaro 

Biology 

345 

Harrisburg  Area  Community  College 

Ciocci 

Mechanical  Engineering 

345 

xlix 
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ij  X       Xir  L^xnC^ 

D 

PENNSYLVANIA  (cont ) 

U  A      t*  f  A  t*  1 

346 

Holy  f^dmlly  CoII^qg 

Andrei c2yk 

Ch  emis  t  ry 

346 

Indiana  University  of  Pennavlvania 

Butzow 

nmti  ni  1 1"  0 1*  ft 

346 

Indiana  University  of  Fannsylvania 

Fox 

Phys  ics 

346 

Indiana  University  of  Pennsylvania 

Wi jekumar 

A.  V  9- 

347 

Juniata  College 

Mitchell 

347 

Juniata  College 

Wampler 

v#Dm  pu  KtsL  &c  1  ?  nc  e 

347 

Lafayette  College 

Lillie 

PhvR  1      1   j^^l  ^fi^e 

348 

Lafayette  Cc'llege 

McDermott 

348 

La  Salle  University 

Cichowicz 

Ik  *  Id-IIX-  3  ^  J 

346 

Lebanon  Valley  College 

Cornelius 

346 

Lebanon  Valley  College 

Koe 

CH^X-S  K  ^  j[ 

349 

Lebanon  Valley  College 

Pollack 

Vti  A 1  ofTV 

349 

Lebanon  Valley  College 

Wolfe 

Biology 

349 

Lock  Haven  University 

0 'Kara-May; 

chemistry 

349 

Mansfield  University 

George 

^■illwIl^X-B  ^  V 

350 

Metro  Pittsburgh  Public  Broadcasting  Rayvid 

VL  UQU^iP  tl3  K  Xll\^ 

niiiera^t iiie  university 

Soong 

350 

jrciiii  dirfiirCf  uiiiv  ^cnc rax  v l l c 

Bar ch  i 

^^1f^n~^      TAj^h   £  Soci^tv 

J  3  i 

Penn  State  Univ  Central  Office 

Devon 

Engineering 

J  3  i 

Penn  State  Univ  Central  Office 

Keid 

351 

Penn  Siete  Univ  Central  Office 

McCammon 

351 

Penn  State  Univ  Central  Office 

Rubba 

J  3^ 

Pennsylvania  State  Univ  -  Behrend 

Jirciteno 

Ik VI^IIIXD  ^  X-  V 

352 

Pennsylvania  State  Univ  -  Capitol 

Swetz 

352 

Rosemant  College 

Varimbi 

Chemistry 

J?  J 

St  Joseph's  University 

Tefft 

D  XUXUy  J 

J?  J 

St  Vincent  College* 

Mcintosh 

Y  t*  A  n  AAkv 

r%4  K  XVI iVi^j 

J?  J 

Su8<juehanna  University 

Fletcher 

Susquehanna  University 

Kozlowski 

jriiysxc  S 

354 

Swarthmore  Colleg'^ 

Klotz 

net  nemat ics 

354 

Swart hmore  College 

Moscatelli 

Jriiy  sXCa 

Svarthmore  College 

Piatt 

biectrical  cingineennu 

355 

Swerthmore  College 

Siddiqui 

necnanicai  tiigiiicetiiig 

ICC 

Temple  University 

Aiken 

^Kom  p  u  I  er  s 

355 

Temple  University 

Dubeck 

Fl  lni9 

Temple  University 

Dubeck 

Films 

tea 

Temple  University 

Conceives 

tea 

Thiel  College 

Cuff 

D  X  LJ  X  ^ 

University  of  Pennsylvania 

KeenaTV 

f^i  ui  1    Fnfl  i  n  ^Pt*  i  nn 

X^XVX  X     wll^X  IlCvL  X  11^ 

/ 

University  of  Pennsylvania 

Robinson 

Ecology 

357 

University  of  Pittsburgh 

Cohen 

HS  Sci..jce/Math 

357 

UTviversity  of  Pittsburgh 

Resnick 

HathG:natica 

358 

University  of  Pittsburgh 

Resnick 

Mathematics 

356 

University  of  Pittsburgh 

Slimick 

Con:puter  Science 

359 

University  of  Pittsburgh  johTVstown 

Feller 

"Materials  Engineering 

359 

University  of  Scranton 

Beidler 

Computer  Science 

359 

waynesburg  College 

LaCount 

Chemistry 

359 

West  Chester  UTviversity 

waber 

Biology 

360 

Westminster  College 

Lightner 

JriiyaXCaX  AnXcllCc 

J  □  u 

Westminster  College 

Warrick 

Chemistry 

360 

Westminster  College 

Viebster 

Psyr ho logy 

360 

Widener  College 

Hoopes 

Chemici^l  Engineering 

361 

Widener  College 

Molyneux 

Mechar^ical  Engin^^erin^ 

361 

Wilkes  College 

Pindzola 
1 

Enviionfttental  Science 

361 

NATIONAL  SCIEHCE  FOUNDATION 
DIRECTORATE  FOR  SCIENCE  AND  EHCINEERINC  EDUCATION 
INDEX  OF  AWARDS         FISCAL  YEARS  1987/88 


STATE 

PROJECT 

INSTITUTION 

DIRECTOR 

DISCIPLINE 

PAGE 

PUERTO  RICO 

Francisco  Morales  High  School 

Saez 

1987  Presidential  Awardee 

362 

Domingo  Aponte  Collaio  High  School 

Torres  Soto 

1987  Presidential  Awardee 

362 

Sfllnt  John*9  School 

Garcia 

1988  Presidential  Awardee 

362 

Saint  John*3  School 

Gome? 

1988  Presidential  Awardee 

3S2 

Baydmot)  Technological  University 

Aggarwal 

Mechanical  Engineering 

362 

Inter  Amer  Univ  of  PR  -  Metro 

Medina 

Biology 

362 

Inter  Amer  Univ  of  PR  -  San  German 

Ouintero 

Environmental  Science 

362 

University  of  Puerto  Rico 

Gomez 

Pre-college  Science/Math 

363 

University  of  Puerto  Rico  "  Humacao 

Vazquez -Garcia  Chemistry 

363 

Univ  of  Puerto  Jtico  -  Rio  Pedras 

Gomez 

Minority  Center 

363 

University  of  the  Sacred  Heart 

Cordovfi 

HS  Science 

364 

RHODE  ISLAND 

Nathan  Bishop  Middle  School 

Nowak 

1987  Presidential  Awardee 

365 

East  Greenwich  High  School 

Mcnulty 

1987  Presidenti  al  Awardee 

365 

Rocky  Hill  School 

Coes 

1988  President ial  Awardee 

365 

Middletowu  High  School 

Ma  11a 

1988  President  ial  Awardee 

365 

American  Mathematical  Society 

voytuk 

Mathematics 

365 

Rhode  Island  College 

Magyar 

Chemistry 

365 

Roger  Williams  College 

Chassaing 

Electrical  Engineering 

365 

Roger  Williams  College 

Von  Riesen 

Mult i di sci pi i nary 

366 

University  of  Rhode  Island 

Ki rwan 

Physics 

366 

University  of  Rhode  Island 

Lamagna 

Mathematics 

366 

SOUTH  CAROLINA 

Riverside  High  Sch->ol 

Fa  rmer 

1987  President lal  Awardee 

367 

Walhalla  High  School 

Phillips 

1987  Presidential  Awardee 

367 

Liberty  High  School 

Babb 

1988  Presidential  Awardee 

367 

Spartanburg  High  School 

ncuaniei 

1988  Presidential  Awardee 

367 

Benedict  College 

^COll 

Elementary  Science 

367 

Clemson  University 

nacK 

History 

367 

College  of  Charleston 

Dukes 

As  t  ronomy 

368 

Erskine  Colleffe  and  Seminary 

Shi f let 

Biology 

368 

Furman  University 

Bat  son 

Psychology 

368 

Furmcn  University 

Fai rbanks 

Biology 

369 

Furman  University 

Kane-Maguire 

Chemistry 

369 

Furman  University 

Porter 

Computer  Science 

369 

Furman  University 

Sloughter 

Mathematics 

370 

Furman  University 

Thompson 

Biology 

370 

Lander  College 

St amp f 

Chemistry 

370 

Midlands  Technical  College 

Javad 

Electrical  Engineering 

370 

Presbyterian  College 

Gaines 

Psychology 

371 

SC  Educational  Television 

Morris 

Civil  Engintjerlng 

371 

Tri-County  Technical  College 

(Wilcox 

Electrical  Engineering 

371 

University  of  South  Carolina  Aiken 

Pirkle 

Biology 

371 

University  of  South  Carolina  Conway 

Li  bes 

Biology 

372 

University  of  South  Carolina 

Antion 

Multidisciplinary 

372 

SOUTH  DAKOTA 

Warner  School  District  #6-5 

Palmer 

1987  Presidential  Awardee 

373 

Pierre  Junior  High  School 

^Talz 

1987  Presidential  Awardee 

373 

Simmons  Junior  High  School 

Fredrickson 

1988  Presidential  Awardee 

373 

Belle  Fourche  High  School 

Waddell 

1988  Presidential  Awardee 

373 

Augustana  College 

Johnson 

Biology 

373 

August  ana  College 

Lugt 

Physics 

374 

Augustana  College 

Tieszen 

8iology 

374 

Augustana  College 

(^ei^shaar 

Chemistry 

374 

Augustana  College 

Will 

Biology 

375 

li 
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TENNESSEE 

Trezevant  Voc  Tech  Center 

Jernigan 

1987  Presidential  Awardee 

375 

Riverdale  High  School 

McNabb 

1987  Presidential  Awardee 

375 

Liberty  Bell  Junior  High  School 

Mauldin 

1988  Presidential  Awardee 

375 

M  L  King  Junior  Magnet  High  School 

Boone 

1988  Presidential  Awardee 

375 

Austin  Peay  State  University 

Blanck 

Chemistry 

375 

Austin  Pesy  State  University 

Bratton 

Mathematics 

375 

Austin  Peay  State  University 

Simmons 

Chemistry 

376 

Belmont  College 

Dri skill 

Physics 

376 

Chattanooga  State  Tech 

Jones 

Mechanical  Engineering 

376 

Christian  Brothers  College 

Crider 

Civil  Enfiineering 

376 

Christian  Brothers  College 

Glaser 

Electrical  Engineering 

377 

Department  of  Energy  Oak  Ridge 

Wohlpart 

HS  Math/Science 

377 

East  Tennessee  State  University 

Dunn 

Mathematics 

377 

Le  Moyne-Owen  College 

Robinson 

Mat hem at ics 

378 

Maryville  College 

Waters 

PsyCjiology 

378 

Rhodes  College 

Ogle 

Chemi  St  ry 

378 

Roane  State  Community  College 

Glover 

Ch emist ry 

379 

Tennessee  Technological  University 

Burnett 

Ej^gineering 

379 

University  of  Tennessee 

McNeely 

Chemistry 

379 

University  of  Tennessee  Martin 

Drew 

Elementary  Science 

379 

University  of  Tennessee  Martin 

Harding 

Chemistry 

380 

Vanderbilt  University 

Coldman 

Mathematics 

300 

TEXAS 

Oliver  W  Ho.^mes  High  School 

Gonzalez 

1987  Presidential  Awardee 

361 

Ouail  Valley  Junior  High  School 

Bl jmenthal 

1967  Presidential  Awardee 

381 

Douglas  MacArthur  High  School 

Niland 

1988  Presidential  Awardee 

381 

Clark  High  School 

Klepper 

1938  Presidential  Awardee 

381 

Amarillo  College 

Alley 

Chemistry 

381 

Austin  Independent  School  Dist 

Friedrick 

Elementary  Science 

381 

Bee  County  College 

Griffin 

Biology 

381 

Houston  Baptist  University 

woods 

Cheroi  st  ry 

382 

Houston  Museum  of  Natural  Science 

Summer 

Elementary  Science 

382 

Incarnate  Word  College 

Fresqu ez 

Biology 

382 

Mid«^estein  State  University 

Pa  Ima 

Chemi  stry 

382 

Rice  University 

Wells 

Mathemi,tics 

383 

St  Mary's  University 

Sims 

Mathematics 

383 

Sam  Houston  State  University 

Foerster 

Biology 

383 

Southwest  Texas  State  University 

Fonteyn 

Life  Sciences 

3B4 

Southwest  Texas  State  University 

Whalen 

A  nt  h  r opol o gy 

384 

Texas  Afil  University 

Good 

Mathematics 

384 

Texas  Afil  University 

Ma root te 

Chemist ry 

384 

Texas  Afil  university 

Warren 

Elementary  Science 

385 

Texas  AfiM  University 

Adams 

Natural  Sciences 

385 

Texas  AfiM  University 

Clark 

Physics 

385 

Texas  AfiM  University 

Darby 

Chemical  Engineering 

385 

Texas  A&M  University 

Erdman 

Engineering 

385 

Texas  Christian  University 

Dansereau 

386 

Texas  Learning  Technology  Group 

Hardy 

Physics 

386 

Texas  Wesleyan  College 

Martin 

Biology 

386 

Trinity  University 

Doyle 

Chemistry 

387 

Trinity  University 

Doyle 

387 

Trinity  University 

Mills 

Chemi  stry 

387 

Trinity  University 

Roy 

HS  Science 

388 

Trinity  University 

Smith 

Geology 

386 

University  of  Houston 

Bright 

Mathematics 

388 

University  of  Houston 

Creswell 

Mathematics 

388 

University  ot  Houston 

Koy 

HS  Science 

389 

Univ  of  Houston  Dof^ntown  College 

Jones 

Mathematics 

389 

lii 
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TEXAS  tcont) 

University  of  Texas  Barr  Engineering  389 

University  of  Texes  Juricic  Engineering  390 

University  of  Texas  Kobella  Life  Sciences  390 

University  of  Texas  Spear  Life  Sciences  390 

University  of  Texas  San  Antonio  Berriozabal  Engineering  391 

University  of  Texas  San  Antonio  Birnbaum  Geology  391 

University  of  Texas  San  Antonio  Korris  Geology  391 

University  of  Texas  San  Antonio  Pstel  Electrical  Engineering  392 

University  of  Texas  San  Antonio  Rushforth  Chemistry  392 

University  of  Tejtas  San  Antonio  Schmalzel  Electrical  Engineering  392 


UTAH 


Park  City  High  School 

Preston 

1967  Presidential  Awardee 

393 

Woods  Cross  High  School 

Cot t re 11 

1967  Presidential  Awardee 

393 

Skyline  Hlgn  SCnOOl 

Pehrson 

1966  Presidential  Awardee 

Bountiful  nlgn  SCnOOl 

Brown 

rresiaent lai  Awardee 

393 

Hansen  Planetarium 

Chamberlain 

Astronomy 

393 

uton  z tate  universitY 

Cangelosi 

Mat  hema  t ics 

Weber  L k  ate  college 

Henry 

na  themat  ics 

393 

Weber  S 1 ^.e  College 

Henry 

na  t  nemat ics 

Weber  State  College 

Jef f Ary 

Physics 

394 

Webei  State  College 

!1ar  chant 

Industrial  Engineering 

394 

WlCAT  Education  Institute 

Olsen 

Life  Sciences 

395 

VERMONT 

Montpelier  High  School 

Silsby 

1967  Presidential  Awardee 

395 

Lamoille  Union  High  School 

Baker 

1967  Presidential  Awardee 

^  a  c 

Snciburne  nlduie  school 

Rainey 

1966  President ial  Awardee 

Colchester  nigh  School 

Rom on d 

1966  Presidential  Awardee 

395 

Johnson  State  Col lege 

Ottum 

Geol ogy 

vUiiiison  ^  L  a  c  c  w±  xegts 

Wiseman 

396 

Lyndon  State  College 

Finger hut 

Atmospheric  Science 

396 

Middlebury  College 

Byers 

Physical  Science 

396 

Middlebury  College 

Dollase 

Che:7iistry 

396 

Middlebury  College 

Rat  cliff 

Astronomy 

397 

National  Gardening  Association 

St  a  hi 

Biology 

397 

Norwich  University 

Fillip 

Environmental  Science 

397 

Norwich  University 

Wight 

Environmental  Science 

396 

VIRGINIA 

Falls  Church  High  School 

Dewey 

1967  Presidential  Awardee 

396 

Heritage  High  School 

Pittas 

1967  Presidential  Awardee 

396 

Fojtcroft  School 

Reisdorf 

1966  Presidential  Awardee 

396 

St  Agnes  Episcopal  School 

Kourke 

1966  Presidential  Awardee 

396 

American  Geological  Institute 

Verdon 

Geology 

396 

American  Geological  Institute 

Verdon 

Geology 

399 

Christopher  Newport  College 

Selim 

Physics 

399 

Council  of  State  Science  Supv 

Gerlovich 

Networks 

399 

Eastern  Virginia  Medical  Authority 

McCombs 

Life  Sciences 

399 

Educational  Film  Center 

Rabin 

Chemistry 

400 

Hampden -Sydney  College 

Sipe 

Chemistry 

400 

Hampton  University 

Robinson 

Middle  School  Science 

400 

Hollins  College 

Boatman 

Biology 

401 

James  Madison  Ur*iversity 

DeGraaf 

Chemistry 

401 

James  Madison  University 

Downey 

Chemistry 

401 

James  Madiscn  University 

Gustafson 

Geography 

401 

James  Madison  University 

Taylor 

Physics 

401 

Marine  Science  Consortium 

Keller 

Life  Sciences 

402 

Mary  Baldwin  College 

Hairfield 

Chemistry 

402 

liii 
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VIRGINIA  (cont) 

Marymount  College 

Hubbard 

Bit  ogy 

402 

Mary  Washington  College 

Hampton 

Psychol ogy 

402 

Mount ctin  Entpire  Conununity  College 

Allgyer 

Mathematics 

403 

N^t 1  Council  Teachers  Ma t hema t ics 

Gates 

Mathemat  ics 

403 

Natl  Council  Teachers  Mathematics 

Lindquist 

Studies 

403 

Natl  Society  Professional  Engi neers 

Weinert 

Engineering 

404 

Norfolk  State  University 

Leifis 

Minority  Center 

404 

No  Virginia  Community  College 

Wimbush 

Physics 

404 

Old  Dominion  University 

Becher 

Elementary  Science 

405 

Old  Dominion  University 

Kernell 

Physics 

405 

Radford  University 

Farri  er 

Ch  emi  st  ry 

405 

Radford  University 

Gourley 

Biology 

405 

Radford  University 

Kuennecko 

Geology 

406 

Randolph-Macon  College 

Spagna 

Astronomy 

406 

Randolph -Macon  College 

Winegar 

Psychology 

406 

Randolph -Macon  Uoman's  College 

Gof  f 

Psychology 

406 

Scie^ice  Museum  of  Virginia 

Walton 

Museums 

406 

Southside  Virgin!^!  Comtn  College 

Cavan 

Minority  Center 

407 

Sifcet  Briar  College 

Rosinski 

Biol ogy 

407 

University  of  Virginia 

Little 

Biology 

407 

University  of  Virginia 

Martin 

Physics 

408 

Virginia  Cooperative  Extension  Svc 

Fox 

Marine  Science 

408 

Virginia  Military  Institute 

Carpenter 

Physics 

408 

Virginia  Military  Institute 

Pharr 

Chemistry 

409 

Virginia  Polytechnic  Institute 

fiorko 

Mathematics 

409 

Virginia  State  Dept  of  Education 

Edwards 

Studi es 

409 

Washington  and  Lee  University 

Pleva 

Chemistry 

410 

VIRGIN  ISLANDS 

College  of  the  Virgin  Islands 

Rosenthal 

Multi disciplinary 

410 

WASHINGTON 

Charles  Wright  Academy 

Morse 

1987  Presidential  Aifardee 

411 

Eisenhoifer  Senior  High  School 

Seidenberg 

1967  Presidential  Awardee 

411 

Uoodinville  High  School 

Sedgwick 

1988  Presidential  Awardee 

411 

A  C  Davis  Senior  High  School 

Ehrman 

1988  Presidential  Awardee 

411 

Central  Washington  University 

Smith 

G  eol 0  gy 

411 

Ce;itral  Washington  University 

Wolford 

Electrical  Engineering 

411 

Eastern  Washington  University 

firzoska 

Mechanical  Engineering 

411 

Eastern  Washington  University 

Sullivan 

Electrical  Engineering 

412 

Evergreen  State  College 

Jacobs en 

Ch emi s try 

412 

Evergreen  State  Collego 

St  roh 

Mu 1 t idis ci pi i na ry 

412 

Evergreen  state  College 

Tabbutt 

Chemistry 

412 

Evergreen  State  College 

Tabbutt 

Ch emist ry 

412 

Gonzaga  University 

M' tchell 

Electrical  Engineering 

413 

Gonzaga  University 

Pauw 

Biology 

413 

Heritage  College 

Broifn 

Biology 

His 

Seattle  Pacific  University 

Bauman 

Electrical  Engineering 

414 

Seattle  Pacific  University 

Peter 

Ch emis t ry 

414 

Seattle  University 

Brubaker 

Computer  Science 

414 

Seattle  University 

Erickson 

Electrical  Engineering 

414 

Seattle  University 

Skrinde 

Civil  Engineering 

415 

Seattle  University 

Skrinde 

Civil  Engineering 

415 

St  Martin's  College 

Ghaf oori 

Civil  Engineering 

415 

University  of  Puget  Sound 

Anderson 

Elementary  Science 

415 

University  of  Puget  Sound 

Berry 

Mu  It  i  di  s^^i  p  li  nary 

415 

University  of  Puget  Sound 

Lowther 

Geology 

416 

University  of  Puget  Sound 

Mace 

Biology 

416 

University  of  Puget  Sound 

Rou sslang 

Chemistry 

416 

University  of  Puget  Sound 

Smith 

Computer  Science 

416 

University  of  Puget  Sound 

Thorndiko 

Physics 

416 

liv 
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wASnlHGTON  ( cont ) 

University  of  Washington 

St  oebe 

Mat  hetnat  1  cs 

41 7 

Univttrfiity  of  Uoshington 

Woodman 

C  h  emi  s  t  ry 

4J.  / 

Washington  Stste  University 

Crosby 

n  enii  s  l  ry 

4J.  / 

Washington  State  University 

Cvancara 

Life  Sciences 

417 

Washington  State  University 

De  Tetnple 

Mathematics 

418 

Washington  State  University 

McLeod 

X  latnemacxcs 

A  ^  a 
4  J.O 

Washington  Stat e  University 

nooay 

Mathematics 

4  J.V 

Western  Washington  University 

4^7 

Western  Washington  University 

Hearne 

v^n  cm  irS  z.  ry 

4 

Western  Washington  University 

Kohn 

ft 

4  J'7 

Western  Washington  University 

Henni  nga 

Computer  Science 

420 

wnxiwortn  college 

Calbreath 

Biology 

420 

WEST  ViHGIIfIA 

Mount  Hope  fllaale  School 

Allen 

1987  Presidential 

Awardee 

421 

Wirt  County  High  School 

Lipps 

1987  Presidential 

Awardee 

421 

Fairmont  Senior  High  School 

Boyles 

1988  Presidential 

Awardee 

421 

DuPont  Hign  School 

Kelly 

1988  Presidential 

Awardee 

421 

Bethany  College 

Clinger 

Biology 

421 

Bethany  College 

Clinger 

Chemistry 

421 

Bethany  College 

Clinger 

Biology 

4ZJ. 

Marsha 1 1  Univers  it  y 

Whit  e 

Biology 

422 

National  Radio  Astrononty  Observatory 

Seielstad 

Astronomy 

422 

National  Youth  Science  Camp  Fndtn 

Pearson 

422 

West  Virginia  University 

McConnell 

Electrical  Engineering 

422 

Wneellng  College 

Thacker 

Biology 

423 

WISCONSIN 

J  I  ^ase  High  School 

Broniec 

1987  Presidential 

Awardee 

4Z  J 

Wnlt nail  nign  School 

Burril 1 

1987  Presidential 

Awardee 

42  J 

oay  view  H10n  ^cnOOI 

Clif  ford 

198B  Presidential 

Awardee 

4  ^  J 

Samuel  Morse  niaaie  ^cnooi 

St  awicki 

1988  Presidential 

Awardee 

4  ^  J 

oeioii  VkOj.  j.e^e 

Ordnian 

Biology 

4^  J 

Beioit  college 

Stenst rom 

Ceology 

A^^A 
424 

Edgewood  College 

Lor man 

Biology 

A'^A 

424 

Edgewood  College 

weicy 

Chemistry 

A^^A 

424 

Lac  Courte  Oreilles  Ojibwa  CC 

Penzkover 

Chemistry 

425 

Lawrence  University 

Bran  de  nb  e  r  ge  r 

Physics 

425 

Lawrence  University 

Cook 

Physics 

425 

La wr e  nee  Un  i ve  r s  it  y 

Click 

Psychology 

425 

Lawrence  University 

Lotcens  gar  d 

Chemistry 

4ZD 

Lawrence  University 

Naps 

Computer  Science 

426 

Lawrence  University 

Ferr^aul t 

Biology 

426 

Milwaukee  Public  Hu&eum 

Young 

Biology 

A  '^T 

Psychology 

427 

Ripon  College 

Scamt^horti 

Chemistry 

427 

Ripon  College 

Williams 

Physics 

427 

St  Norbert  College 

Itodgson 

Biology 

428 

St  Norbert  College 

Klopotek 

Chemistry 

428 

St  Norbert  College 

Peterson 

Psychology 

428 

University  of  Wisconsin  Eau  Claire 

Eiercnan 

Multidisciplinary 

428 

University  of  Wisconsin  Eau  Claire 

Hooper 

Ceology 

429 

University  of  Wisconsin  Eau  Claire 

Scott 

Physics 

429 

University  of  Wisconsin  La  Crosse 

Riley 

Computer  Science 

429 

University  of  Wiscor.sin  La  Crosse 

Winfrey 

Biology 

429 

University  of  Wisconsin  Madison 

Bell 

Chemist  ry 

430 

University  of  Wisconsin  Madison 

Bell 

Chemistry 

430 

University  of  Wisconsin  Hadison 

Fenneffl^ 

Matheiratics 

431 

University  of  Wisconsin  Hadison 

Hyde 

Hathe)i>atics 

421 

Iv 

C  ; 

o 
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STATE 
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DISCIPLINE 
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WISCONSIN  (cOTtt) 
University  of  Wisconsin  Madison 
University  of  Wisconsin  Madison 
University  of  Wisconsin  Madison 
University  of  Wisconsin  Madison 
University  of  Wisconsin  Milwaukee 
University  of  Wisconsin  Oshkosh 
University  of  Wisconsin  Oshkosh 
University  of  Wisconsin  Oshkosh 
University  of  Wisconsin  Oshkosh 
University  of  Wisconsin  Oshkosh 
University  of  Wisconsin  Parkside 
University  of  Wisconsin  Parkside 
University  of  Wisconsin  Parkside 
University  of  Wisconsin  Platteville 
University  of  Wisconsin  Platteville 
University  of  Wisconsin  Platteville 
University  of  Wisconsin  Platteville 
University  of  Wisconsin  River  Falls 
Univ  of  Wisconsin  Stevens  Point 
University  of  Wisconsin  Superior 
University  of  Wisconsin  Superior 
University  of  Wisconsin  Whitewater 
University  of  Wisconsin  Whitewater 
University  of  Wisconsin  Whitewater 
Vlterl>o  College 

Wise  Academy  of  Sci.  Arts.  Letters 
Wisconsin  Public  Television  Network 

WYOMING 
Kelly  Walsh  High  School 
Wyoming  Indian  Middle  School 
Lander  Valley  High  School 
Jackson  Hole  High  School 

University  of  Wyoming 

TERRITORIES  and  OVERSEAS  SCHOOLS 
Frankfurt  American  HS  (Germany) 
Seoul  American  HS  (Korea) 
George  Washington  Sr  HS  (Guam) 
Hopwood  Jr  HS  (Canal  Zone) 

INTERNATIONAL 

Organizaton  for  Economic 
Cooperation  and  Development 


Maxwell  Engineering  432 

Romberg  Mathematics  432 

Williams  Biology  432 

Williams  HS  Science  432 

Williams  Life  Sciences  433 

Blanchard  Economics  433 

Crimmins  Chemistry  433 

Karl  Physics  434 

Karl  Geology  434 

Williams  Biology  434 

Balsano  Elementary  Science  434 

Fossum  Computer  Science  435 

Nielsen  Multidisciplinary  435 

Balachandran      Mechanical  Engineering  435 

Holland  Industrial  Engineering  435 

Lee  Mechanical  Engineering  436 

Sharma  Electrical  Engineering  436 

Larson  Physics  436 

Detwyler  Geology  436 

Florey  Environmental  Science  437 

Sullivan  Physics  437 

Glosser  Economics  437 

Richter  Geography  438 

Ruffolo  Biology  43$ 

Hassinger  Chemistry  438 

Lee  Geology  438 

Bauer  Science*  Tech  &  Society  439 


Grooms 

1967  Presidential 

Awardee 

440 

Killeb rew 

1987  Presidential 

Awardee 

440 

Born 

1988  Presidential 

Ai^ardee 

440 

Master man 

1986  Presidential 

Awardee 

440 

McClurg 

Elementary  Science 

440 

Holm<Julst 

1987  Presidential 

Awardee 

441 

Hill 

1967  Presidential 

Ai^ardee 

441 

Muniappan 

1967  presidential 

Ai^ardee 

441 

Sabino 

1987  Presidential 

Ai^ardee 

441 

Thomas 

Conferences 

441 

Ivi 
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ALABAMA 

These    experiments    will    allow   students    to    use  Q 
vsrietY    of    techniques    from    modem    Cellular  and 
Presidential  Awards  for  Excellence  Molecular     Biology     to     explore     some     of  the 

in  fundamental  properties  of  living  cells. 

Science  and  Mathematics  Teaching 


1987 

Patricia  P.  Cassady 
Mathematics 
Thurgood  Marshall  Middle  School 
Evergreen,  AL 


COLLEGE  SCIENCE  INS'.rRUMEHTATlON 

Richard        Holland  USE  6651694 

Livingston  University  FY66  $15,000 

Livingston.  AL  Biology 


Dorothy  E).  Dale 
Science 
Huntsville  High  School 
Huntsville,  AL 


J  966 

Peggy  Harrell 
Mathematics 
Shades  Valley  High  School 
Birmingham.  AL 


Suzanne  P'  Alexander 
Science 
Central  High  School-East 
Tuscaloosa.  AL 


'^Equipment  for  Improving  Undergraduate  Laboratories 
in  Cellular  Biology" 

The  acquisition  of  state-of-the-art  instrumentation 
for  under-graduate  laboratories  in  Cell  Biology  is 
correcting  thi^  department 's  deficiencies  in  areas 
of  functional  biology.  The  acquisition  of  a 
dismembrator.  a  centri  fuge  and  a  refrigerated 
circulator  allow  for  the  isolation  of  cellular 
organelles ;  the  electrophoresis  unit  and  spectro- 
photometer the  characterization  of  organic 
compounds ;  the  clean  bench,  shaker^  incubator  and 
chromatography  refrigerator  —  the  isolation  and 
maintenance  of  cell  cultures. 

The  new  equipment  and  instrumentation  are  making  it 
possible  to  place  needed  emphasis  on  modern 
biotechnology  and  functional  biology.  Improved 
laboratories  in  Cell  Biology  are  increasing  student 
success  in  these  courses  and  enhancing  their 
readiness  for  professional  pursuits. 


COLLEGE  SCIEHCE  INSTRUMENTATIOH 

Leo  Pezzementi 

Birmingham  Southern  College 

Birmingham^  AL 


USE  6750069 
FT67  S22.046 
Biology 


The  grantee  institution  is  matching  the  MSF  award 
with  a  more-than-equal  sum  obtained  from 
non-Federal  sources. 


Equipment  for  a  Modern  Undergraduate  Cell  Biology 
Laboratory" 

In  this  project,  students  will  be  introduced  to  some 
of  the  instruments,  techniques,  and  concepts  of 
inodern  Cellular  and  Molecular  Biology  through  a 
series  of  experiments  performed  with  primary 
cultures  of  skeletal  muscle  cells  prepared  from 
chick  embryos.  The  new  e^Iuipment  provided  through 
this  project  consists  of  a  biological  safety  cabinet 
and  con trolled -atmosphere  incubator  for  the 
preparation,  maintenance,  and  incubation  of  cell 
cultures  of  skeletal  muscle  (a  cell  type  that 
differentiates  in  vitro  and  lends  itsel f  to  a 
variety  of  cell  biology  experiments) *  an 
ultra-low- temperature  freezer  for  the  storage  of 
perishable  materials  needed  for  cell  culture^  a 
liquid  scintillation  counter,  micro-computer  and 
associated  software  for  the  quanti  f ication, 
analysis^  and  presentation  of  the  results  of 
radiobiological  experiments  designed  to  investigate 
the  rates  of  synthesis,  degradation,  transports  and 
secretion  of  muscle  proteins,  and  three  gel 
electrophoresis  units  for  the  determination  of  the 
molecular  weight  and  identity  of  muscle^^specif  ic 
proteins . 


ERIC 


C0LLEX3E  SCIENCE  I^^STRUMENTATION 

James        Fisk  USE  6750054 

Samford  University  FY67  S26.000 

Birmingham^  AL  Chemistry 


"Improvement  of  Undergraduate  Instruction  in 
Chemistry  through  WMR** 

The  effectiveness  of  teaching  concepts  of  spectro- 
scopy has  been  improved  by  the  Chemistry  Department 
St  Samford  University  through  the  recent 
acquisition  of  a  nuclear  magnetic  resonance  (lOMR) 
spectrometer.  Students  are  learning  NMR  principles 
and  applications  of  magnetic  resonance  to  chemical 
structure,  first  hand,  by  obtaining  »HR  information 
on  different  types  of  compounds  and  correlating 
this  data  with  WMR  theory  as  well  as  other  spectro- 
scopic information.  This  results  in  a  composite 
"picture"  of  the  molecule,  and  teaches  students  how 
chemical  structure  can  be  investigated*  The  instru- 
ment is  used  exclusively  by  undergraduate  chemistry 
majors  and  minors  in  a  number  of  chemistry  courses 


NSF  DIRECTORATE  fOR  SCIENCE  AND  ENGINEERING  EDUCATION 


in  vhich  a  carefully  planned  group  of  experiments 
teach  various  aspects  of  the  tech^tique  in  a  logical 
sequence  that  builds  on  vhat  students  have  already 
learned^  This  equipment  complements  existing 
instrutr^ental  holdings  and  gives  the  department  a 
more  complete  arsenal  of  analytical  tools  through 
vhich  to  teach  spectroscopic  methods. 


COLLEGE  SCIEHCE  IHSTRUMEHTATION 
Janice  B.  Woodall 

Southern  Union  State  Junior  College 
Wadley.  AL 


USE     88  52299 
FY88  S21.022 
Chemistry 


""Modernization  of  I  ns  tr  umen  t -Ba:;ed 
Laboratory  Education"" 


Chemical 


The  quality  of  chemistry  course  offerings  is  being 
improved  both  in  terms  of  coverage  as  well  as  in 
facilities  and  equipment .  Accordingly,  a  complete 
renovation  and  reassessment  i&  being  made  to  upgrade 
and  improve  the  general  and  organic  chemistry 
courses  currently  offered  vith  special  emphasis  on 
instrumentation.  The  PI  is  spearheading  the  major 
improvement  plan.  The  major  equipment  being  added  to 
the  basic  general  and  organic  chemistry  laboratories 
includes  a  computer  and  accessories,  a  student  model 
gas  chromatograph,  an  infrared  spectrophotometer, 
balances,  pH  meters^  d  polarimeter,  a  Spectronic  20 
as  veil  as  other  niinor  items.  The  introductory  and 
organic  lecture  sequence  is  also  being  totally 
revised  to  reflect  the  availability  of  the  nev 
equipment . 


knowledge  in  science  and  mathematics;  and  {3) 
leadership  development  through  administrator 
workshops  and  the  preparation  of  teacher 
consultants  to  ensure  effective  instructional 
change  beyond  the  life  of  the  project. 

The  central  focus  of  the  project  is  the  development 
of  a  cadre  of  twenty  teacher  consultants  who  will 
receive  su  f f icient  preparation  to  serve  as 
resources  to  their  classroom  peers.  This  strategy 
involves  a  tnulti-stage  process  of  in-school 
training..  university  instruction,  and  teacher 
consultation. 

In  the  first  year^  approximately  117  teachers  and  7 
administrators  will  be  trained  by  university 
personnel .  Of  these.  20  teachers  will  be  selected 
for  further  training  in  the  second  year  to  serve  as 
lead  teachers  for  the  training  of  teachers  at 
additional  school  districts  during  the  third  year 
of  the  project.  Expected  training  outcomes  are  (l) 
increased  teacher  knowledge;  (2)  more  effective 
instructional  delivery  by  teachers ;  (3)  improved 
student  performance;  and  (4)  demons tr  ation 
classrooms  as  a  teacher  resource  and  for  use  in  the 
clinical  experiences  of  university  teacher 
trainees. 


TEACHER  EHHANCEMENT  PROGRAM 
Louis  Dale 

University  of  Alabama  at  Birmingham 
Birmingham,  AL 


TPE  8751674 
FY88  S284*404 
Mathematics 


The  grantee  is  matching  the  award  from  non-Federal 
sources . 


"Teacher  Enhancement  and  Effective  Transi  tion  from 
Junior  High  to  High  School  Mathematics" 


TEACHER  EHHANCEMEHT  PROGRAM 

Barbara  R,  Hatton 
Tuskegee  Institute 
Tuskegee,  AL 


TPE  8751344 
FY&7  S136, 526 
FY88  S131,147 
FY89  S  90,922 
Elem  Sci/Math 


^The  Tuskegee-Macon  CADRE  in  Science  and  Math  (A 
Collaborative  Alliance  for  Development  of  Resource 
Educators) 


This  two-year  project  will  address  the  difficulties 
presented  by  the  transition  from  junior  to  senior 
high  school  mathematics  by  enhancing  the  mathe-> 
matical  and  pedagogical  skills  of  teachers  in  a 
setting  which  fosters  cooperation  between  teachers 
at  the  two  levels .  Each  year,  forty  underprepared 
teachers  —  half  from  grades  7  and  &,  and  half  from 
grade  9  --  will  participate  in  a  six-week  summer 
workshop  that  includes  courses  in  probability  and 
statistics,  as  well  as  a  seminar  on  issues  in 
mathematics  education.  Each  junior  high  teacher 
will  work  jointly  on  a  project  with  a  high  school 
teacher.  The  academic-year  follow-up  consists  of 
classroom  visitations  by  the  project  staff  and  nine 
workshop-seminars  for  participants. 


This  project  is  designed  to  improve  mathematics  and 
science  instruction  in  a  rural  Alabama  school  system 
by  training  the  existing  elementary  and  middle 
school  teachers.  It  is  a  collaborative  effort 
between  the  Macon  County  School  System  and  the 
faculty  of  the  College  of  Arts  and  Sciences  and 
School  of  Education  at  Tuskegee  University. 

Project  activities  include:  (1)  workshops  to  improve 
the  science  and  mathematics  knowledge  of  teachers ; 
(2)  the  development  and  utilization  of  demonstration 
classrooms  for  the  classroom  application  of  teacher 


The  project  will  enable  participants  to  use 
probability  and  statistics  as  a  means  of 
reinforcing  basic  skills  while  developing  their 
students'  higher-order  thinking  skills.  It  also 
will  provide  a  model  of  constructive  interaction 
between  junior  and  senior  high  school  teachers.  The 
project  represents  a  collaboration  between  the 
University  of  Alabama  at  Birmingham  and  the 
Birmingham  Public  Schools ,  each  of  which 
contributed  significant  cost -sharing  to  the 
project . 
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TEIACHER  ENHANCEMENT  PROGRAM 


Lee  R.  Summerlin 
Larry  K.  Krannich 
University  of  Alabama 
Birmingham.  AL 


at  8irmingham 


TPE  8650435 
FYSe  $129-689 
Other  NEC 


**Enhancing  Junior  High  Science  Teachers  Background 
Through  the  Development  and  Utilization  of  Relevant 
Laboratory  Activities  in  Chemistry** 

Twenty-five  junior  high  school  science  teachers  from 
the  Central  Alabama  area  will  be  selected  to 
participate  In  a  project  designed  to  give  them 
practical  laboratory  experience  and  update  their 
chemistry  background.  The  chemical  activities  will 
be  patterned  after  those  in  Chemical  Activities^  a 
recent  publication  from  the  American  Chemical 
Society.  This  program  consists  of  over  100  chemical 
and  physical  science  activities  suitable  for  junior 
high  stude^its.  It  has  also  been  approved  by  a  safety 
committee  of  the  ACS  for  student  use. 

The  primary  objective  Is  to  give  this  group  of 
teachers  suitable  background  in  the  appropriate 
chemical  topics  In  order  to  implement  these 
activities  in  their  classrooms  and  laboratories. 
Application  of  chemistry  to  social  and  environ- 
mental Issues  will  be  stressed  and  activities  that 
relate  chemistry  to  everyday  life  will  be 
emphasized. 

An  instructional  format  of  monthly  two-day  sessions 
followed  by  a  week-long  summer  session  will  be 
used.  Extensive  follow-up  activities  are  planned 
with  visits  to  participants^  schools  by  project 
staff  and  at  least  two  regional  day-long  confer- 
ences in  which  participants  will  share  their 
experiences . 

The  University  of  Alabama  and  the  participating 
school  districts  are  contributing  the  equivalent  of 
10%  of  the  NSF  grant. 


YOUNG  SCHOLARS 

John  Dindo 
Robert  Shipp 
Jenny  Cook 

University  of  South  Alabama 
labile,  AL 


RCD  8850252 
Fy8e  $21-938 
Fy89  $21-938 
Life  Science 


^'Students  in  the  Sea" 

The  NSF  Students  In  The  Sea  program  offers  25  high 
school  students  a  two-week  exposure  to  the  real 
world  of  marine  science  by  working  with  scientists. 
Students  participate  in  the  Discovery  Hall  summer 
program  focused  on  the  world  of  oceans.  Scientists 
take  students  aboard  the  70-foot  research  vessel  A. 
E.  Verrill  where  they  collect  oceanographic. 


geologic,  and  biologic  data.  Ten  noted  scientists 
work  directly  with  the  students  in  the  field  and 
laboratory. 

The  excitement  of  learning  about  the  sea  at  the  sea 
coupled  with  the  exposure  of  these  students  to 
highly  talented  men  and  women  can  stimulate  thej r 
career  goals  toward  the  sciences. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Francis  M.  Donovan.  Jr.  USE  8652321 

University  of  South  Alabama  P.*88  $34,992 

Mobile.  AL  Mechanical  Bng 


"Uni^crgraduate  Controls  Laboratory" 

This  project  e  tends  the  use  of  an  existing 
instrumentation  laboratory  by  incorporating 
programmable  control  capability.  The  major  items  of 
equipment  are  eight  programmable  controllers  with 
the  necessary  computers  and  software.  A  number  of 
transducers  and  associated  equipment  are  also  used 
in  this  lab. 

The  equipment  is  used  by  engineering  juniors  and 
seniors  to  study  experimental  aspects  of  automatic 
control.  They  experiment  with  control  of  processes 
and  machines  without  undue  circuitry  design  and 
construction.  These  students  gain  proficiency  in  an 
area  of  engineering  which  is  in  increasing  demand 
in  today's  industry. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Russell  H.  Hayes.  Jr. 
University  of  South  Alabama 
Mobile,  AL 


USE  8750613 
FY87  S16-317 
Electrical  Eng 


"Introduction  of  an  Advanced  Undergraduate  Software 
Development  Station*" 

This  project  is  to  enhance  the  senior  engineering 
design  project  l;«boratory  with  a  software  develop- 
ment station.  It  is  an  extension  of  the  existing 
undergraduate  laboratory  instruction  which  is  based 
on  the  Motorola  Educational  Convputer  Board  and 
using  the  MC68000  assembly  language.  The  station 
reflects  the  latest  in  microprocessor  emulation, 
and  will  be  based  on  the  IBM  PC/AT  with  a  68000 
co-processor  module.  Using  emulators  for  the  66000. 
6809-  and  68HC11,  a  variety  of  design  projects  can 
be  supported  in  the  area  of  digital  signal 
processing  and  control. 
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COLLEGE  SCIENCE  INSTRUMEHTATION 

Wayne  C.  laphording 
Universitv  of  South  Alabama 
Mobile,  AL 


The   project   is   significant    because   the  equipment 
serves    as    a    teaching    tool    to    give  junior-level 
USE    6652952      students  experience  with   corrosion   principles  and 
FV8d  $46,000      it  builds  on  experience  with  modern  instrumentation 
Geology      that    students    have    acquired    in    sophomore- level 
course. 


'^Organic  and  Inorganic  Compounds  in  Marine  and 
Transitional  Marine  Environments:  A  Training 
Experience  for  Undergraduate  Science  Majors** 

Tha  grantee  institution  will  purchase  an  automated 
X-ray  dif f ractometer  which  will  be  used  to  improve 
instruction  in  the  analytical  methods  course  for 
geology,  biology,  and  chemistry  students.  In 
addition  to  being  used  to  train  students  in  the 
methods  of  solid  state  organic  and  inorganic  phase 
analysis,  the  equipment  will  be  used  advanced 
undergraduate  students  to  carry  out  research 
projects  in  environmental  science. 

The  grantee  will  match  the  NSF  grant  with  an  equal 
amount  of  fxuids  plus  4%. 


This  award  is  bein?  matched  ^y  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Edmund  Tsang 

University  of  South  Alabama 
Mobile,  AL 


USE  6851334 
FYSe  S6,445 
Materials  Eng 


** Undergraduate  Metallurgy  Laboratory  Improvement** 

This  project  provides  hands-on  experience  for 
undergraduate  mechanical  engineering  students  on 
modern  corrosion  testing  and  measurement  equipment. 
The  equipment  funded  for  this  laboratory  enhance- 
ment includes:  a  potent ios tat .  a  corrosion  cell , 
interface  for  a  PC,  and  corrosion  software.  This 
equipment  is  used  to  measure  corrosion  current  and 
corrosion  potential  of  common  engineering  materials 
in  different  service  environments,  and  to  study  the 
electrochemical  principles  of  corrosion. 


COLLEGE  SCIENCE  INSTRUMENTATION 

William  A.  Ward.  Jr. 
University  of  South  Alabama 
Mobile.  AL 


USE  6750616 
FVa?  S50.000 
Computer  Science 


"Unix  Based  Graphics  Work  Station  Laboratory  for 
Computer  Science  Students" 

This  Project  is  to  develop  a  graphics  workstation 
laboratory.  The  equipment  will  be  used  in  a 
sequenCf^  of  four  junior  and  senior  level  computer 
science  courses  to  demonstrate  modern  methods  in 
software  engi  neering  and  computer  graphics . 
Students  will  acquire  expertise  in  such  methods  by 
using  state-of-the-art  instrumentation  to  implement 
software  projects  which  illustrate  theoretical 
results  in  those  fields.  The  project  focuses  on  the 
use  of  graphics  tools  as  visual  aids  for  the  design 
and  analysis  of  software  and  on  the  use  of  those 
tools  in  the  development  of  graphics  software 
itself.  The  equipment  includes  a  color  monitor  and 
four  workstations  for  a  student  laboratory  and  a 
file  server  and  one  workstation  for  a  faculty 
laboratory.  The  server,  e  high-speed  micro- 
processor with  a  disk  drive,  provides  disk  space 
and  additional  computing  power  to  the  work- 
stations. Eight  existing  PCs  will  be  connected  to 
the  server:  four  will  be  placed  in  the  student 
laboratory  and  four  in  faculty  offices .  Both 
laboratories  will  be  housed  in  a  newly  remodeled 
facility.  Project  implementation  spans  a  2-year 
period  with  ample  personnel  available  for  equipment 
installation  and  course  preparation. 
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1967 


and  the  Values  of  Science;  distance  delivery 
instruction  in  which  academic  coursework  will  be 
continued  by  delivery  to  students'  home  sites;  a 
return  to  the  campus  for  further  laboratory 
experience;  and,  a  '',areer  counseling  support 
activity  to  encourage  enrollment  in  col lege -level 
science  courses ,  Plans  for  the  second  year  will 
include  science  and  mathematics  activities  at  the 
undergraduate  level , 


Gary  A.  Laursen 
Sci ence 
West  Valley  High  School 
Fairbanks ,  AK 


This  project  is  co-funded  with  the  NSF  f>irectorate 
for  Geosciences, 


Sandra  M,  Schoff 
Mathematics 
West  Anchorage  High  School 
Anchorage,  AK 


1988 

Joann  L.  Walker 
Mathematics 
Kotzebue  Middle  School 
Kotzebue,  AK 


Larry  W.  Read 
Science 
Clark  Junior  High  School 
Anchorage,  AK 


CAREER  ACCESS  OPPORTUNITIES 

Eber  Hampton  USE  8850690 

Stephen  f,  MacLean,  Jr  FYe8  $150,296 

University  of  Alaska  Fairbanks  Campus  Other  NEC 

Fairbanks,  AK 


YOUNG  SCHOLARS 

Robert  C,  Harcharek  RCD  8850094 

Shirl  Spelgatti  FY88  S33,178 

University  of  Alaska  Fairbanks  Campus  FY89  S33,178 
Fairbanks,  AK  Environmental 


"Science  Field  School  Project  for  Alaskan  North 
Slope  Pre-College  Youth" 

The  University  of  Alaska-Fairbanks  works  with 
schools  across  the  North  Slope  of  Alaska  to  provide 
30  youth  in  grades  eight  through  twelve  with  sci- 
ence field  school  experiences  during  the  summer  of 
1988,  Each  experience  is  offered  in  conjunction 
with  an  aQency  or  organization  v^hich  is  conducting 
scientific  research  on  the  Alaskan  North  Slope, 
Students  travel  from  their  homes  to  actual  research 
sites  where  they  become  involved  in  research 
methods  and  scientific  discovery  with  the  guidance 
and  support  of  field  scientists.  Activities  include 
technological  studies  in  marine  science, 
archaeological  artifact  analysis,  soil  core  sample 
analysis,  wildlife  census  counts,  land  use  surveys 
and  caribou  route  mapping.  Students  are  exposed  to 
various  career  opportunities  related  to  the 
research  projects  in  which  they  are  involved. 


"Action  for  Access"" 


This  model  project  includes,  in  the  first  year  of 
operation,  several  activities  to  strengthen  minor- 
ity education  at  the  precollege  level  and  to  improve 
the  transition  of  Native  Alaskan  students  into 
college  and  university.  It  was  developed  under  the 
leadership  of  the  University  of  Alaska  with  the 
cooperation  of  the  school  systems  in  Alaska,  Native 
organizations  and  corporations,  industry,  and  State 
Agencies,  During  the  first  year,  a  set  of  activi" 
ties  based  on  science  and  mathematics  experiences, 
and  designed  to  nurture,  encourage  and  motivate 
minority  students,  are  being  implemented.  These 
consist  of  a  one-year  sequence  of  four  phases  to 
prepare  students  in  precol lege  mathematics,  sci- 
ence, and  study  skills  by  providing  instruction  in 
mathematics  and  science  as  well  as  incorporating 
internships  and  science  research  projects  specifi- 
cally related  to  Native  and  rural  activities  in 
Alaska,  The  four  phases  are:  five-weeks  of  intensive 
academic  Instruction  at  the  University  of  Alaska, 
including  an  introduction  to  Biology,  Chemistry, 
Basic  Mathematics,  and  a  seminar  on  Culture,  Ideas, 


ERIC 


TEACHER  PREPARATION  PROGRAM 

James  Stricks  TPE  8652480 

Ed  Cridge  FYSS  $200,209 

Donald  D.  Gibler  FYGt  S  42,712 

John  L,   Morack  FY89  $  28,451 

Patricia  A.  Nelson  Physics 
University  of  Alaska  Fairbanks  Campus 
Fairbanks,  AK 


"Improvi  ng  Science  Education  of 
Field-Based  Alaska  fJative  Teachers" 


Prospective 


"Improving  the  Science  Education  of  Prospective 
Alaska  Native  Teachers" ,  is  part  of  a  cross- 
cultural  ,  field-based  teacher  preparation  program 
for  native  Alaskan  students.  The  project  will 
develop,  test ,  and  disseminate  two  laboratory 
science  cou'^ses,  one  in  chemistry  and  one  in 
physics,  that  are  especially  appropriate  for  Native 
Alaskan  students  who  are  prospective  elementary 


NSF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


school  teachers.  For  the  most  part-  the  courses  will 
be  offered  at  field  sites  and  will  incorporate 
appropriate  and  locally  relevant  laboratory/ 
practical  activities,  A  team  of  university  science 
faculty,  educational  consultants,  rural  science 
teachers,  native  students  and  others  will  develop 
and  produce  science  course  prototypes  thtat 
accommodate  anct  incorporate  the  students  *  culture 
and  environment.  The  third  year  of  the  project 
includes  final  development  of  course  materials, 
evaluation ,  and  dissemination. 

Despite  many  attempts  to  improve  the  success  in 
science  of  Native  Alaskan  children,  a  vicious  cycle 
of  low  interest  and  low  achievement  continues*  This 
reality  results  in  failure  not  only  at  elementary 
and  secondary  levels  of  schooling  but  axso  at  the 
university  leveX  as  wexx.  Thus,  the  number  of  Native 
Alaskan  students  selecting  science  oriented  majors 
or  careers  is  minuscuxe,  and  prospective  Native 
teachers  have  very  poor  science  preparation 
perpetuating  the  probXem,  This  project  will  respond 
to  the  probXem  by  preparing  Native  Alaskan  exemen- 
tary  schooX  teachers  who  have  been  successfuX  in 
science  and  who  wiXX  serve  as  scientifically 
literate  role  modexs  for  their  students  and 
communities. 


TEACHER  PREPARATION  PROGRAM 

NeaX  B,  Brown  TPE  86175^0 

University  of  Alaska  FY88  $25,000 
Geophysical  Institute  Other  H£C 

Fairbanks,  AK 


**Kural  Education  in  Alaska" 

The  Arctic  Division  of  the  American  Association  for 
t\i  Advancement  of  Science  holds  an  annual  confer- 
ence either  in  Alaska  or  western  Canada .  The  1988 
Conference  will  be  held  in  Fairbanks,  Alaska, 
October  7-10,  1988,  The  theme  Of  the  Conference  is 
Science  Education  and  is  being  organized  by  the 
University  of  Alaska  in  conjunction  with  the 
Fairbanks  North  Star  Borough  School  District,  This 
project  seeks  funding  to  provide  travel  assistance 
to  secondary  school  educators  from  the  far-reaches 
of  the  State  of  Alaska ,  The  Conference  is  being 
held  in  Fairbanks  to  coincide  with  the  iocai 
teacher -in -service  training  periods ,  Several 
hundred  secondary  school  educators  are  expected  to 
attend  and  be  joined  by  several  hundred  scientists 
from  Alaska  and  Canada  and  speakers  from  non- 
Alaskan  institutions  and  organizations ,  Workshops, 
special  sessions,  and  keynote  speakers  will  cover  a 
wide  range  of  science  education  needs  and  solutions 
unique  to  remote  northern  regions ,  including  con- 
tent ,  concepts,  delivery  techniques  and  training. 
Scientists  and  educators  at  all  levels  will  have 
the  opportunity  to  discuss  approaches ,  successes 
and  failures  in  motivating  rural  and  native 
studei^ts  for  science  and  engineering  careers* 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Geosciences. 
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challenges  facing  engineers,  and  the  connection 
between  engineering  and  the  "liberal  arts" ,  Field 
trips  show  students  selected  engineering  research 
and  manufacturing  establishments,  including  the  Jet 
Propulsion  Laboratory  in  Pasadena,  California* 


1987 

Donald  F.  Galen 
Science 
Central  High  School 
Phoenix,  AZ 


John  Jensen 
Mathematics 
Horizon  High  School 
Scottsdale,  AZ 


1988 

David  L.  Byrum 
Science 
Flowing  Wells  High  School 
Tucson,  AZ 


Donna  R.  McCarthy 
Mathematics 
Desert  Sky  Junior  High  School 
Glendale,  AZ 


YOimG  SCHOLARS 

George  C*  Beakley 
Robert  Hinks 
Dono  van  L .  Evans 
Harry  R«  Lundgren 
Arizona  State  University 
Tempe,  AZ 


RCO  8850155 
Fy88  $66,160 
FY89  $66,160 
Engineering 


ERIC 


"The  NSF  Young  Engineering  Scholars  Program  at 
AriLjna  State  University" 

This  Arizona  State  Young  Scholars  project  is 
designed  to  give  approximately  thirty  selected  high 
ability  end  high  potential  secondary  school  stu- 
dents an  unusual  learning  experience  in  engineer- 
ing* An  annual  summer  residential  course  focuses  on 
participant  skill  development  in  logic #  creativity* 
analysis*  and  communication*  A  series  of  state-of- 
the-art  drawing  laboratories  offers  students 
experience  in  creative  expression  through  freehand, 
and  computer-aided  drawing.  Participants  practice 
artifact  design  and  analysis  in  computer  analysis 
laboratories  using  electronic  spreadsheets* 
Interesting  design  problems  are  assigned*  both  for 
seminar  discussion  and  investigation. 

Lectures,  workshops  and  seminars  examine  pertinent 
topics  such  as  the  role  of  mathematics  and  ^icience 
in  engineering ,  the  philosophy,  professional 
responsibilities  and  et*1ics  of  engineering,  modern 


TEACHER  EHHANCEMENT  PROGRAM 

Frederick  A*  Staley 
Frances  p*  Lawrenz 
Arizona  State  University 
Tempe,  AZ 


TPE  8651468 
FY86  $154*018 
FY87  $171,899 
FY89  $123*618 
Other  JJEC 


"A  School -Industry-Community  Approach  to  the 
Development  of  Scientific  and  Technological 
Literacy  Among  Elementary  School  Pupils*' 

This  project  is  designed  to  implement  and  sustain  a 
sclent  if ic-and  technological -li teracy- f or-all- 
students  approach  in  elementary  schools  in  Arizona* 
An  action  plan  will  be  developed  by  each  school 
community  and  will  include  the  following  features: 
a)  designation  of  the  school  principal  as  the 
facilitator  of  school  community  change,  b)  selec- 
tion of  a  science  instructional  leader  who  will 
receive  special  preparation  in  a  science,  tech- 
nology, society,  and  science  education  academy,  c) 
design  of  vehicles  for  the  sharing  of  up-to-date 
science  and  technology  information  by  the  science 
instructional  leader  with  other  teachers  and 
children,  d)  development  of  interdisciplinary, 
instructional  thematic  units  which  provide  up-to- 
date  technology  learning  experiences  to  supplement 
the  existing  science  and  social  studies  programs, 
and  e)  involvement  of  community  businesses, 
industries,  informal  education  agencies  and  key 
parents  * 

A  variety  of  useful  products  and  outcomes  will  be 
developed  including: 

a)  A  Science,  Technology,  Society  Curriculum  Data 
Bank  which  will  enable  sharing  of  such  resources 
as:  thematic  units  developed  by  teachers;  news- 
letters on  science  and  technology;  reviews  of 
relevant  videocassettes;  reviews  of  relevant  tele- 
vision programs;  reviews  and  suggested  use  of 
locally  available  curriculum  materials:  information 
about  community  resources,  computer  software  pro- 
grams, pamphlets,  brochures,  and  films  * 

b)  A  report  about  effective  strategies  and  approa- 
ches for  creating  thematic  uniLs  that  utilize  local 
resources,  deal  with  ?rooietal  issues,  and  have 
local  and  community  relevance  and  practicality  for 
students* 

c)  Suggestions  about  effective  strategies  and 
tec*1niques  for  implementing  thematic  units  with 
children  in  classrooms* 

dj  Descriptive,  longitudinal  and  comparative  resea- 
rch data  about  the  process  and  effects  of  attemp- 
ting to  bring  about  substantial  change  in  the  sci- 
ence curriculum  utilizing  two  different  sequences 
of  teacher  preparation  and  implementation* 
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PRIVATE  SECTOR  PARTNERSHIPS 

David  Hammer 

Institute  for  the  Support  of 

Educational  Excellence 
Glendale,  AZ 


TPE  8851032 
FY88  $54,691 
FY89  $95,309 
Mathematics 


"A  Pre-Algebra  Summer 
Students  in  Transition" 


Enrichment     Program  for 


Over  a  three-year  period,  this  program  will  refine. 
Implement,  and  evaluate  a  four-week  intensive  summer 
enrichment  program  in  pr^j-alyebra  s)tills  for  eighth 
grade  students  who  are  in  transition  from  elementary 
to  hi^h  school.  One  hundred  students  will 
participate  for  each  of  three  summers.  It  is  based 
on  9  unique,  successful  experimental  cla^s  held 
during  the  summer  of  1987,  The  program  is  a 
collaborative  effort  In vol v in  g  scientists, 
engineers,  and  mathematician*^  from  a  number  of  local 
industries  who  will  demons tr a  te  practical 
applications  of  math  in  the  ;:^rk  place.  Students 
will  be  hused  to  nearby  locations  for  on-site 
demonstrations  part  of  vhe  program .  In  add:..tion , 
faculty  from  Arizona  State  University  will  provide 
information  ori  careers  in  science/math/techn.>logY  as 
part  Of  the  p£,rtnership  program* 

Student  interest  in  mathematics,  knowledge  of 
careers  in  scien^re /math/ technology,  student 
achievement  in  scip^ce  and  math  and  enrollment  in 
upper  division  science  and  math  courses  are 
predicted  to  increase  as  a  result  of  intplementation 
of  the  proposed  program*  An  extensive  evaluation 
component  with  longitudinal  tracking  of  students  Is 
included  in  the  model.  Also  included  in  the  model 
for  transfer  to  other  teachers  and  other  school 
districts  ale  ways  to  organize  and  operate  such  a 
program,  and  information  on  successful  instruc- 
tional practices  and  materials. 

Cost  sharing  by  the  corporate  and  educational 
pav^tners  uill  total  43%  of  the  NSF  funding. 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  G.  lIcAndrews 
Gloria  J.  $ternberg 
Peggy  E,  Peterson 
Carleaton  S,  Nuhn 
Patricia  Dolan 

Hammoth-San  Manuel  Unified  Sch  Dist 
San  Manuel  *  AZ 


TPE  8751290 
FY87  S149,556 
Elem  Science 


1)  to  provide  K-8  teachers  with  enough  science 
content  training  and  teaching  strategies  to 
implement  a  locally  developed  and  comprehensive 
curriculum;  and  2)  to  offer  a  coordinated 
dissemination /training  model  to  rural  districts 
utilizing  local  master  teachers,  the  Pinal  County 
Superintendent's  Office,  and  the  Arizona  Department 
of  Education , 

Participating  districts  will  benefit  by  complying 
with.  Essential  Skills  mandates:  improving 
instruction  in  K-S  Physical,  Earth,  and  Life 
Science  and  Health;  and  in-depth  training  in 
Cooperative  Learning,  Guided  Discovery,  and  the 
Learning  Cycle. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  A.  Collier 

Mohave  Community  College 

Kingman,  AZ 


USE  6853142 
FY8e  S11.165 
Biology 


**Jndergraduate  Biology  and  Chomistry 
Instrumentation  for  Freshman  and  Sophomore 
Laboratories" 

The  goal  of  this  project  is  to  modernize  and 
improve-  freshman  and  sophomore  biology  and  chem- 
istry laboratories  on  the  three  campuses  of  a 
remote  two-year  college  that  enrolls  large  numbers 
of  Native  Americans,  many  of  whom  are  feTTtale.  The 
riew  equipment  being  incorporated  into  the  tcching 
program  includes  plant  growth  chambers ,  marine 
aquaria  and  computer-interfaced  physiology  instru- 
mentation. The  environmpntal  chambers  enhance  the 
school's  ability  to  conduct  General  Biology  labora- 
tory experiments  involving  plant  conipeti  t  ion  and 
animal  metabolism.  The  salt*v;ater  aquaria  are  used 
to  expose  General  Biology  students  (most  of  whom 
are  completely  unfamiliar  with  the  ocecr,)  to  marine 
invertebrates ,  The  computer-inter faced  physiology 
instrumentation  vastly  improves  second-  year 
students'  opportunities  to  collect  data  that 
qut^ntify  the  adaptive  responses  of  animals  to 
varying  stimuli . 

The  importance  of  this  instrumentation  is  that  its 
use  in  undergraduate  laboratory  instruction  pro- 
vides more  effective  teaching  of  scientific  methods 
for  understanding  the  environment.  A  practical 
grasp  of  how  scientific  methods  are  used  by 
investigators  is  important  for  both  science  and 
non-science  mt;Ors,  and  environmental  topics  hold  a 
special  interest  for  this  audience. 


"Improving  Elementary  Science  Educatioji" 

This  project  addresses  teacher-identified  deficien- 
cies in  science  instruction:  low  self-confidence, 
inadequate  knowledge^  and  poor  curriculum  materials. 
The  purposes  of  the  project  are  two-fold: 


The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 
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YOUNG  SCHOLARS 

Frshk  C.  Dukepoo 

Northern  Arizona  University 

Flagstaff.  AZ 


RCD  6850126 
FYeS  $109-167 
Life  Science 


'l^ative  An-erican 
F-ogram" 


Young    Scholars    Summer  Science 


This  project  provides  ah  exhilarating  summer  science 
experience  for  30  American  Indian  high  school 
juniors  from  the  Four  Corners  region  of  the 
Southwest  - 

The  multidiscipline  project  includes  life,  physica' 
and  eartU  science,  math  and  computer  sciences , 
sp^^ch  pathology  and  engineering,  A  variety  of 
experiences  include  hands-on  laboratory  experi- 
ments, extensive  personal  interactions  with  research 
scientists.  science  seminars.  field  trips.  and 
motivational  and  public  speaking  workshops.  Students 
live  and  eat  on  campus,  matriculate  with  other 
students  and  attend  classes  on  career  education, 
academic  skills  developmt^nt  and  physical  education. 

In  the  second  year,  ten  of  the  thirty  students 
participate  in  an  extensive  research  experience  with 
select  faculty  members .  These  ten  sei ve  as  role 
models  and  "big  brothers"  and  "big  sisters"  to 
incoming  new  (^0)  participants. 


skill  with  methods  of  teaching  in  the  middle 
school .  Numerous  experiences  with  middle  school 
children  are  planned.  A  capstone  experience, 
followinrr  student  teaching,  is  a  summer  "camp"  in 
which  students  teach  middle  school  children  full- 
time  under  the  guidance  of  master  teachers  and 
university  personnel.  Part  of  the  evaluation  of  the 
project  is  to  compare  the  content  knowledge  and 
teaching  performance  of  teachers  in  this  program 
with  a  matched  control  group. 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  G.  potter 

Tucson  Unified  School  District 

Tucson,  AZ 


TPE  8652434 
FY87  $144,747 
Phys  Science 


"Inservice  Traiiting  of  Intermediate  School  Teachers 
in  Physical  Science  Education  Using  Collaborative 
Teams  of  Master  Teachers" 

This  teacher  enhancement  project  seeks  to  improve 
physical  science  education  of  students  in  the 
intermediate  grades  (3-6)  of  the  Tucson  Unified 
School  District  by  increasing  the  physical  science 
background  of  142  intermediate  school  teachers. 
The  project  will  also  provide  knowledge  of.  and 
experience  with,  instructional  methodologies  for 
teaching  science  to  elementary  students,  especially 
activity  based  science  instruction. 


TEACHER  PREPARATION  PROGRAM 

Gordon  p,  Johnson 
RaY"iond  P.  Tamppari 
Northern  Arizona  University 
Flagstaff,  AZ 


TPE  8652070 
FY87  $430,754 
FYee  $134,414 
FY90  $142,475 
FY^l  $147,990 
Other  NEC 


"Northern  Arizona  Univeri.ity '  s  Science  Learning 
Center  Middle  Schoox  Teacher  Preparation  Project" 

Northern  Arizona  Universi  ty  will  develop  a  five- 
year  model  for  the  preparation  of  middle  school 
science  and  mathematics  teachers .  The  proposed 
effort  will  involve  the  teaching  of  strong  content 
courses  in  the  development  of  a  series  of  courses, 
referred  to  as  "integrated  laboratories" .  that 
attempt  to  help  students  tie  the  science  and 
mathematics  content  to  the  realities  of  the  middle 
school  curriculum.  The  focus  throughout  the  program 
is  on  integrating  the  mathematics  and  science  and 
helping  students  to  apply  the  formal  content  to  the 
mif^dle  school , 

The  proposed  program  represents  a  coordinated  effort 
involving  scientists  and  mathematicians,  science  and 
mathematics  educators,  teacher  educators.  master 
teachers  and  school  personnel .  This  program  will 
prepare  a  teacher  who  has  both  content  knowledge  and 


College  scientists  and  science  educators  will  work 
with  three  *';>ur-member  teams,  lach  including  one  HS 
chemistry  teacher,  one  HS  physics  teacher,  a  middle 
school  teacher  and  an  elementary  science  specialist 
in  an  11  day  summer  workshop  During  these  work- 
shops the  team  members  will  enhance  their  science 
backgrounds  and  prepare  mater.-als  for  the  inservice 
program  which  they  will  deliver  to  the  intermediate 
teachers  during  two  duplicate  workshops  of  14 
sessions  each  during  the  academic  year.  One  member 
ot  each  team,  the  middle  school  teacher,  will 
provide  follow-up  support  to  the  intermediate 
teachers  as  they  implement  the  program  in  their 
classrooms.  Principals  will  also  participate  in  an 
inservice  program  wh:  :h  will  enable  them  to  provide 
support  and  leadership  for  the  science  program  in 
theii-  schools.  The  ESS  science  materials  will  be 
focal  ingredients  of  both  the  inservice  program  and 
the  science  teaching  in  grades  3-6. 

The  project  involves  a  unique  collaboration  of 
college  and  university  scientists  and  science 
educators,  local  industrial  scientists  and  school 
district  teachers  and  supervisors  fron  all  levels. 
The  vita  of  the  staff  indicate  that  they  are  well 
qualified  in  terms  of  both  background  and 
experience  to  carry  out  the  project  successfully. 
The  Tucson  Unified  School  District  is  committed  to 
the  project  as  evidenced  by  a  considerable  amount 
of  cost-sharing.  The  project  will  be  evaluated 
utilizing  both  internal  and  external  e valuators. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

MDR  8651629 
FYe6  $356,442 
FY97  $235,500 
FYea  $140,111 
FY99  $154,720 
Mathematics 


'*K-6  Supplementary  Mathematics  Materials  for  a 
Tec^inological  Society** 

Perhaps  the  most  important  changes  that  ought  to  be 
made  in  traditional  mathematics  textbooks  in  order 
to  prepare  learners  for  a  technological  world  have 
to  do  with  the  way  mathematical  concepts  are  taught 
in  the  first  place,  how  they  are  practiced,  and  the 
kinds  of  applications  that  are  presented^  Many  of 
these  changes  are  not  dependent  on  tho  use  of 
calculators  and  computers ,  and  some  are  currently 
finding  their  way  Into  commercial  textbooks.  Others, 
which  depend  on  activities  In  whlcn  calculators  anf 
computers  play  an  important  role,  are  slower  tu 
appear  significantly  In  commercial  texts  because  of 
the  unlikely  commercial  success  of  a  text  series 
that  requires  access  to  calculators  and  computers 
throughout ,  This  project  will  focus  on  materials 
that  model  changes  of  the  latter  type. 

The  project  will  develop  supplementary  mathematics 
materials  for  grades  K-6  that  will  assume  universal 
access  to  calculators  and  ^^sy  access  to  computers 
in  the  classroom.  The  materials  will  encourage 
problem  solving.  mathematical  thinking,  and 
intelligent  use  of  technology .  The  final  product 
will  be  a  series  ot  pamphlets  (teacher  materials  and 
student  materials)  that  can  be  used  with  any 
existing  K^6  mathematics  textbooks .  A  bibliography 
of  appropriate  calculator  and  computer  books , 
software,  and  other  materials  will  be  provided  in 
the  pamphlets  and  referred  to  where  appropriate. 


Stephen  S,  Wll lough by 
University  of  Arizona 
Tucson^  AZ 
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COLLEGE  SCIENCE  IKSTRUMEKTATIOK 


Presidential  Awards  for  Excellence 
in 

Science  an^J  Mathematics  Teaching 


1987 

Rudolf  Timroetntan 

Science 
Newark  High  School 
Newark,  AR 


Shari  Wilson 
Mathematics 
North  Pulaski  High  School 
JackGonvill e,  AR 


Archie  Lambert 
Arkansas  Tech  University 
Russellville.  AR 


USE  8651291 
FYaa  S53,238 
Electrical  Eng 


**SiHteen  Bit  Digital  Systems  Laboratory" 

This  proj  ect  supports  the  expansion  of  this 
institution' s  digital  design  laboratory  to  include 
sixteen -bit  computer  architecture.  Using  this 
laboratory.  undergraduates  write  programs  in 
high-level,  assembly  and  machine  languages^  they 
experiment  with  serial  and  parallel  communications 
and  interrupts,  and,  they  synthesize  and  monitor 
control  programs  for  motors,  robots  and  other 
devices.  The  equipment  that  supports  this  labora- 
tory includes :  in-circuit  emulators,  INTEL  SDK-86 
computers ,  PC- based  development  systems  and 
associated  software. 


1988 

Gary  C.  Miller 
Mathematics 
Pocahontas  High  f^chool 
Pocahontas,  AR 


Kathryn  A.  Roberts 
Science 
Lakeside  High  School 
Hot  Springs  National  Park,  AR 


COLLECE  SCIENCE  IK$TRUMENTATION 


Bert  E.  Holmes 
Roberta  M.  Bustin 
Arkansas  College 
Batesville,  AR 


USE  875C879 
FY57  $25,057 
Chemistry 


"Infrared  Spectrophotometry  in  Undorgradua  te 
Chemistry  Instruction" 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Nasser  Rashidnia 
Arkansas  Tech  University 
Russellville,  AR 


USE  evc^:.03 

FY67  $3C,656 
Mechanical  Eng 


**An  Undergraduate  Thermof  luids  Measurement  and 
Analysis  Laboratory** 

Modern  measurement  and  analysis  equipment  will  be 
used  to  upgrade  an  existing  thermofluids  laboratory 
under  this  project.  jhe  three  areas  to  be  covered 
include  fluid  flow  anemometry,  pressure  measure- 
ment, and  temperature  measurement.  In  each  of 
these  areas,  modern  sensors  will  be  obtained  and 
interfaced  with  microcomputers.  These  include  hot 
wire  and  film  anemometers,  pressure  transducers, 
total,  static  and  boundary  layer  pressure  probe 
sensors,  and  temperature  transducers? .  With  this 
equipment,  a  variety  of  experiments  will  be 
performed  including  fluid  flow  velocity,  dynamic 
and  static  pressure,  aerodynamic  drag,  and  heat  and 
mass  transfer  with  temperature  distributions  in 
flow  fields. 


The  use  of  a  Fourier  Transform  Infrared  (FTIR) 
Spectrometer  with  Data  Station  has  recently  been 
Integrated  into  the  undergraduate  chemistry  curri- 
culum of  the  Chemistry  Department  at  Arkansas 
College.  The  Instrument  is  used  in  Instrumental 
Chemistry  to  teach  instrumental  operation,  tech- 
niques of  sample  preparation,  and  Fourier  Transform 
principles  together  with  spectral  interpretation  and 
structure  identification.  In  several  courses  in 
organic  chemistry,  the  FTIR  is  used  to  characterize 
products,  to  indicate  product  pvrity,  to  elucidate 
structures  and  determine  unknowns.  Its  uses  in 
Physical  Chemistry  include  the  study  of  vibrational 
and  rotational  spectra  and  the  investigation  of 
isotope  effects. 
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Charles  W.  Leming  USE  8851244 

Henderson  State  University  Fy58    S  7,500 

Arkadelphia,  AR  Physics 


"Computational  Methods  in  the  Undergraduate  Physics 
Curriculum:     An  Integrated  Approach" 


This  project  supports  the  purchase  of  four 
microcomputer -based  color  graphics  workstations,  a 
las^r  _  printer,     and     associated     software.  This 
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equipment  will  be  used  to  improve  instruction  by 
integrating  computational  methods  and  computer 
graphics  into  the  undergraduate  curriculum  in 
physics.  These  techniques  and  capabilities  then  will 
be  applied  to  problems  in  classical  mechanics, 
modern  physics,  and  quantum  mechanics. 


TEACHER  ENHANCEMENT  PHOGRAM 

Margaret  J.  Guccione 
Hobert  G.  Stephens 
University  of  Arkansas 
Fayetteville.  AH 


TPE  8652447 
FY87  $141,579 
Earth  $cience 


The  grantee  will  mat^h  the  NSF  award  with  an  equal 
amount  of  funds. 


"Field  Skills  and  Activities  Development  for  Earth 
Science  Teachers** 


COLLEGE  SCIENCE  INSTRUMENTATION 

Thomas  Goodwin 
Hendrix  College 
Conway,  AH 


USE  8750417 
FY87  $8,589 
Chemistry 


Though  geology  is  primarily  a  field  science  and  the 
most  effective  method  of  study  is  in  the  field, 
most  earth  science  teachers  have  little  if  any  such 
experience.  This  program  is  designed  to  help 
ti=::chers  develop  field  skills  and  to  provide  them 
supplies,  resource  materials,  and  field  activities 
that  can  be  utilized  in  their  earth  science  classes 
in  Arkansas  and  Missouri, 


"Acquisition  of  Infrared  Spectrophotometers 
Microscale  Organic  Laboratory** 


for 


In  the  current  trend  toward  microscale  organic 
laboratories,  the  recent  acquisition  of  two  infrared 
spectrophotometers  by  the  Chemistry  Department  at 
Hendrix  College  provides  students  with  routine  use 
of  this  instrumentation  ^a  &n  integral 
characterization  tool  tor  most  of  the  microscale 
experiments .  Additional  instructional  use  is 
provided  in  Instrumental  Analysis  and  senior 
Independent  Study.  The  Department  is  continuing  to 
develop  new  environmentally-safer  experiments  for 
the  microscale  laboratory^  as  well  as  to  develop 
novel  methods  for  the  implementation  of  established 
experiments.  Thio  acquioition  is  assisting  in  the 
achievement  of  t^'o  general  departmental  objectives: 
(1)  the  introduction  of  modern  instrumentation  as  a 
routine  tool  in  introductory  chemistry  laboratories^ 
and  (2)  the  development  of  pedagogical  models  which 
may  be  useful  to  other  institutions. 


The  program  will  consist  of  two  segments.  The 
first  portion  will  introduce  earth  science  teachers 
to  as  much  diverse  geology  as  possible  to  develop 
their  field  skills.  The  course  will  begin  at  the 
University  of  Arkansas  and  Missouri  campuses  with  a 
three- day  intensive  review  and  an  introduction  to 
the  geology  of  the  field  area.  Lander,  Wyoming,  In 
Wyoming  the  participants  will  work  in  field 
projects,  and  a  resource  unit  on  a  field  topic  in 
geology. 

The  second  portion  of  the  program  will  occur  in 
Arkansas  and  Missouri  and  involve  the  teachers  in 
applying  the  skills  learned  in  field  camp  to 
develop  resource  materials  and  field  activities  for 
their  earth  science  classes.  These  reports  will  be 
edited  and  printed  as  a  field  guide  to  the  geology 
of  the  state . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Maurice  G.  Kleve  USE  8851981 

University  of  Arkansas  Little  Rock  Fy88  $43,384 

Little  Pock,  AR  Biology 


COLLEGE  SCIENCE  IN$TRUMENTATION 

Peter  j,  Pella 
Hendrix  College 
Conway.  AR 


USE     87  50232 
FY87  $7,250 
Physics 


**High     Resolution  Gamma 
Fluorescence     for  the 
Laboratory" 


Spectroscopy  and  X-ray 
Advanced  Undergraduate 


The  Department  of  Physics  will  purchase  a  hyper- 
pure  *  intrinsic  germanium  detector  and  a  MCA*card 
tor  an  IBM- PC.  The  equipment  will  be  used  to 
strengthen  the  department  *3  advanced  laboratory 
program  by  introducing  experiments  in  neutron 
activation.  X-ray  fluorescence  and  environmental 
studies. 


"Image  Analysis  and  Microscopy  for  Undergraduate 
Biology** 

This  project  improves  the  cell  and  molecular 
biology  curriculum  by  providing  equipment  to  (l) 
develop  a  hands-on^  instrument -based  course  in 
Microscopy;  (2)  improve  the  quality  and  effective- 
ness of  laboratories  in  existing  courses  in  Cell 
Biology*  Developmental  Biology*  Immunology*  and 
Biological  Methods  and  Instrumentation;  and  (3)  add 
current  technology  in  microscopy  to  the  available 
options  in  the  department ' s  undergraduate  research 
program. 

The  equipment  includes  three  high  quality  light 
microscopes  equipped  with  optics  and  accessories 
designed  for  multiple  applications  of  brightfield, 
phase,  polarizing  and  epi-f luorescence,  and  a 
state-of-the-art  image  processing  and  analysis 
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system^  These  new  microscopes  {along  with  two 
existing  transmission  and  x-ray  analytical  scanning 
electron  microscopes)  will  be  interfaced  by  film  and 
video  with  the  image  processor.  The  integrated 
imaging  system  will  be  applied  in  "bench-type" 
laboratory  courses  to  real  experimental  situations. 
This  instrument- intensive  approach  allows  students 
to  gain  the  experience  required  to  operate  modern 
equipment  and  the  critical  thinking  and  appreciation 
required  to  design  modern  experiments.  It  is 
expe.;ted  to  produce  graduates  who  are  better 
equipped  for  and  more  likely  to  undertake 
post-graduate  studies . 

The  grantee  institution  is  matching  the  «SF  award 
with  ^n  equal  sum  obtained  from  non-Federal  sources. 


forms  such  as  periodically  switched  voltages.  This 
will  be  accomplished  using  digitized  oscillo- 
scopes and  computer  analysis.  Another  area  which 
will  be  covered  is  device  modeling  through 
impedance  analyzer  measurements. 


COLLEGE  SCIENCE  INSTRUMENT AT I OH 

Jerome  E.  Young 
Wayne  Poniewaz 

University  of  Arkansas  MOnticello 
Monticello.  AR 


USE  8851143 
Fy88  $10,690 
Social  Science 


"Acquisition  of  Behavioral  Science  Laboratory 
Equipment** 


COLLEGE  SCIENCE  INSTRUMENTATION 
Ahand  K*  Ojha 

University  of  Arkansas  Little  Rock 
Little  Rock*  AR 


USE  8652176 
Fy8&  $24,300 
Electrical  Eng 


Tloder niza t  ion 
Laboratory" 


of      Elect ronic     Communi  cat  ion 


To  meet  the  growing  demand  of  the  communications 
industry*  this  institution  has  developed  an  emphasis 
on  digital  and  fiber  optic  communication  in  the 
undergraduate  curriculum  of  the  Electronics 
Technology  Program,  This  project  provides  six 
substations  for  experiments  in  data  and  fiber  optic 
communication*  and  telephone  networking  techniques. 
The  major  equipment  acquired  under  this  project 
include  six  sets  of  fiber  optic  measurement  sys- 
tems* six  digital  communication  experiment  boards* 
two  computer^con trolled  telephone  exchanges  f  and  two 
Zenith.  Z-246  personal  computers .  Thr  availability 
of  this  equipment  allows  the  electronics  technology 
students  to  reinforce  theoretical  concepts  with 
bands*>on  laboratory  experience  in  digital  and  fiber 
optic  communication  f  and  telephone  networking 
technology. 

Tbis  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Kirak  C,  Patangia 

University  of  Arkansas  Little  Rock 
Little  Rock,  AR 


USE     875073  2 
FY87  550,000 
Electrical  Eng 


""A  Modern  Undergraduai'e  Engineering  Technology 
Measurement  Laboratory** 

A  novel  und  er graduate  engineering  technology 
measurements  laboratory  is  planned.  Recognising 
that  self-contained  instruments  such  as  oscillo- 
scopes and  signal  generators  are  covered  early  in 
the  curriculum*  it  will  emphasise  computer  con- 
trolled test  instrumentation*  especially  in- circuit 
testing  using  bed  of  nails  instrumentation.  Other 
areas  that  will  be  covered  include  the  measurement 
of   voltage*    current    and   power    with   complex  wave- 
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Computers^  ancillary  equipment  and  software  are 
provided  to  establish  a  behavioral  science  computer 
laboratory  for  courses  in  political  science*  psy- 
chology* and  sociology  in  the  Department  of  Social 
and  Behavioral  Sciences.  The  laboratory  provides 
social  science  majors,  nonscience  majors*  and 
future  secondary  schrol  teachers  with  hands  on 
experience  in  the  use  of  microcomputers  and  expo- 
sure to  the  scientific  and  technical  aspects  of  the 
social  sciences.  Ten  microcomputers  and  associated 
hardware,  disc  drives  monitors*  and  four  printers, 
are  provider!.  Software  includes  a  statistical 
package*  data  sets  covering  a  wide  range  of  topics 
in  domestic  and  foreign  affairs  *  and  experiments 
designed  for  interactive  student  use.  Students 
apply  behavioral  science  concepts  and  methodo- 
logies to  real  data  sets,  become  familiar  with 
contemporary  statistical  packages*  manipulate 
variables  in  relation  to  classic  experiments,  and 
design  their  own  research  projects. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jerald  M.  Manion 
University  of  Central  Arkansas 
Conway*  AR 

"Upgrading    of  Spectroscopic 
Undergraduate  Curriculum" 


USE  8851649 
Fy68  $34*100 
Chemistry 

Techniques     in  the 


Tbe  undergraduate  instruction  for  chemistry  majors 
is  being  u^igraded  and  tbe  curriculum  modified.  The 
new  curriculum  is  introducing  new  laboratory 
courses  in  tbe  instruction  of  advanced  theoretical 
topics  and  laboratory  techniques  within  the 
department.  The  two  laboratory  courses  are  making 
extensive  use  of  NMR  spectroscopy:  one  is  an 
intermediate  level  course  in  Organic  Spectroscopy 
and  the  other  is  a  senior  laboratory  for  chemistry 
majors .  In  addition*  tbe  department  is  adding 
experiments  utilising  variable  temperature  NMR  and 
decoupling  in  these  and  other  courses  within  the 
curriculum.  The  department  purchased  a  Varian 
EM360L  Nuclear  Magnetic  I^esonance  Spectrometer 
equipped  witb  an  EM3630  Decoupling  Accessory  and  an 
EM3640  variable  Temperature  Accessory  for  use  in 
accomplishing  these  goals. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 
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CALIFORHIA 


Presidential  Awards  for  Excellence 
In 

Science  and  Mathematics  Teaching 


1987 

Paul  Robinson 
Science 

Edison  Computech  High  School 
Fresno,  CA 


American  Institutes  for  Research  will  collaborate 
with  the  American  Association  for  the  Advancement 
of  Science  (as  subcontractor)  in  carrying  out  this 
research  o^i  a  national  basis,  AAAS  will  participate 
in  ^he  selection  of  sampla,  analysis  of  data,  and 
in  the  development  and  dissemination  of  materials. 
The  proposed  research  is  challenging  and  will 
provide  needed  information  to  a  critical  minority 
^roup ■ 


COLLEGE  SCIENCE  INSTRUMENTATION 


Ronald  E,  Smith 
Mathematics 
Bishop  Union  High  School 
Bishop,  CA 


Danny  white 

American  River  College 
Sacramento,  CA 


USE  8851710 
FY&3  $38,464 
Ch emistry 


1988 

Harold  R.  Jacobs 
Mathematics 
Ulysses  S  Grant  High  School 
Van  Nuys,  CA 


Wilton  Wong 
Science 
Jefferson  High  School 
Daly  City,  CA 


"Compu t  er- Directed  Experiments 
Chemistry  Laboratories"  > 


for  Freshman 


RESEARCH  IN  TEACHING  AND  LEARNING 

Robert  A,  weisgerber 

American  Institutes  For  Research 

Palo  Alto,  CA 


MDR  8751195 
FYe8  $159, 9&8 
FYe9  $140,020 
Other  NEC 


Freshm^^n  chemistry  students  are  being  prepared  for 
transfijr  to  four  year  institutions  and  for  careers 
in  industry  by  doing  laboratory'  experiments  using 
computer  directed  equipment.  This  is  happening  by 
upgrading  Chemnet  (Chemistry  CAI )  with  more  power- 
ful computers  and  printers  that  have  more  capabili- 
ties and  chemical  applications  for  handling  and 
manipulating  data.  The  freshman  students  are 
learning  to  store  data  on  text  files ,  carry  the 
text  files  to  Chemnet,  and  transfer  the  files  into 
Chemnet  for  data  evaluation,  printing  and  plotting. 
Students  are  also  using  a  computer  to  control  the 
variables  of  the  experiment  and  the  UV-Visible 
spectrophotometer  and  then  transfer  the  data 
electronically  with  Chemnet-  The  students  are  aiso 
using  the  computers  with  other  accessories  to  learn 
additional  laboratory  techniques . 

The  grantee  is  matching  the  award  from  non-Federal 
funds . 


'^Rtsearch  to  Identify  Critical  Factors  Contributing 
to  Entry  and  Advancement  in  Science ,  Mathematics , 
and  Engiiieering  Fields  by  Disabled  Persons" 

The  involvement  of  disabled  persons  in  science 
education  is  critical  to  the  Nation " s  scientific 
enterprise.  The  potential  of  this  minority  has  begun 
to  be  rccognizedi  however  the  actual  level  of 
participation  remains  low. 

This  project  seeks  to  bring  into  focus  the  factors 
influencing  the  successful  entry  of  disabled  persons 
into  the  fields  of  science,  mathematics ,  and 
engineering*  Th<2  Critical  Incident  technique  will  be 
used  to  gather  data  on  "barriers"  to  working  in  the 
sciences  and  how  those  barriers  were  overcome  from 
150  disabled  working  scientists  and  from  150 
disabled  college  students.  This  information  will  be 
used  to  develop  booklets  of  two  types:  career 
decision  and  "making  it"  booklets  for  pre-college 
students ,  and  an  Achiever 's  bock  (profiles  of 
disabletl  scientists  who  can  be  used  as  role  models) 
for  secondary  and  post-secondary  students. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Ray  M.  Ward  USE  8852544 

Bakersfield  College  fy66  $12,380 

Bakersfield,  CA  Chemistry 


"Improvement  of  Spectrophotometric  Experiments  in 
General  and  Organic  Chemistry" 

The  number  of  available  Spectronic  20  spectropho- 
tometers in  General  Chemistry  is  beinfj  increased 
from  two  to  twelve  units.  This  is  allowing  all 
students  in  a  full  laboratory  section  to  perform 
experiments  requiring  extensive  measurements  from 
these  instruments.  The  new  instruments  are  allowing 
the  curriculum  to  include  experiments  which  estab- 
lish the  formula  of  complex  ions,  rates  of  dis- 
sociation of  complexes ,  kinetic  rate  laws  for  the 
bromination  of  acetone,  and  other  appropriate 
quantitative  experiments .  A  second  infrared 
spectrophotometer    is    also    being    added.    This  is 
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allowing  the  organic  laboratory  students  to  increase 
their  routine  analysis  of  starting  materials  and 
synthesis  products ,  It  is  also  facilitating  the 
introduction  of  infrared  analysis  into  the  general 
chemis  try  laboratory  sections  which  are  currently 
too  large  to  be  served  by  a  single  instruments .  An 
example  of  a  new  experiment,  which  has  been  added  is 
a  study  of  the  bonding  in  ligands  of  a  cobalt  <III} 
complex. 

The  grantee  is  matching  the  award  from  non-FederaJL 
sources , 


exhibition  on  evolution  that  will  inform  and 
challenge  visitors  as  they  "walk  through**  a  series 
of  exhibits  which  encourages  them  to  touch  and 
explore , 

The  exhibition  will  cover  the  history  of  life  on 
earth,  how  scientists  recognize  and  evaluate  change 
through  time,  the  scientific  method  and  process  of 
discovering,  and  the  impact  of  evolution ,  A 
teacher ' s  educational  resource  kit  with  hands-on 
materials  will  be  developed  for  use  in  the  schools 
along  with  teacher  training  courses. 


PPIUATE  SECTOR  PARTNEPSHIPS 

John  H,  Chase 
Judith  uerhart 
Kay  Michaels 

Business  Labor  Council  of 

Ventura  County 
Ventura,  CA 


The  exhibition  will   reach   a  substantial  audience^ 
over    a    million    and    a    half    visitors    per  year. 
Additionally,    44%  of   the  San  Francisco  elementary 
school   children  are   visited  each  year  by  Academy 
TPE    8851121      docents ,    the    mobile    classroom    reaches    7 , 000  Bay 
VYQQ  Sl77,038      Area  residents,  over  5,000  children  and  adults  take 
Fy89  S226 , 020      classes  at   the  Academy  and  10,000  school  children 
Biology      visit  the  museum  each  year. 


"Science  and  Mathematics  Improvement  Pro ject *^ 


INSTRUCTIONAL  MATERIALS  DEVELOPHEHT  PPOGPAH 


The  Business  Labor  Council  of  Ventura  County,  an 
organization  formed  in  1982  under  the  authority  of 
the  $tate  of  California ,  will  work  with  county 
schools,  local  community  colleges,  and  local  busi- 
nesses to  enhance  science  and  mathematics  education 
programs  for  non -col lege -bound  students ,  The  county 
schools*  which  have  substantial  ninority  enroll- 
ments, find  these  students  have  little  understand- 
ing of  how  mathematics  and  science  courses  will  help 
prepare  them  for  the  job  market  and  avoid  these 
courses  even  if  they  do  not  drop  out  before  gradua- 
tioRi  Local  businesses  will  work  with  teachers, 
guidance  counselors,  and  high  school  classes  in  a 
variety  of  ways  to  enhance  the  understanding  of 
local  job  opportunities  for  non-  baccalaureate  youth 
and  the  prerequisites  for  acquiring  and  succeeding 
in  such  jobs.  Included  in  the  program  will  be  joint 
activities  with  local  community  colleges  to  inte- 
grate high  school  and  community  college  curricula 
leading  to  locally  needed  associate  degrees. 
Students  with  apt! tude  for  baccalaureate  programs 
will  be  encouraged  to  enter  those*  but  the  primary 
emphasis  will  be  on  routes  to  good  career  oppor- 
tunities not  requiring  a  baccalaureate  degree. 

Cost  sharing  by  the  other  partners  will  equal  100% 
of  the  NSF  funding. 


David  L,  Goodstein 
California  Institute  of  Tech 
Pasadena ,  CA 


INFORMAL  SCIENCE  EDUCATION 
Peter  U,  Rcdda 

California  Academy  of  sciences 
San  Francisco,  Ck 


MOP  6550957 

pyee  $1^9. e3o 

FYS?  $235,780 
Geology 


**Lite  Through  Time  —  The  Impact  of  Evolution** 

The  California  Academy  of  Sciences*  a  major  natural 
history  institution  located  in  San  Francisco,  will 
develop     Life     Through    Time ,     a     large  permanent 


MDP  8652023 
FYe7  S65&,933 
FYSe  S335,122 
Physics 


**Adapting  Beyond  The  Mechani  cal  Universe  i 
Materials  for  High  School  Physics" 

Th^.  Mechanical  Universe  and  Beyond  The  Mechanical 
Universe  is  a  one-year  college-level  physics  coursse 
fjr  national  television  currently  under  development 
at  Caltech  and  supported  by  a  $5,8  million  grant 
from  the  Annenberg/CPB  Project.  This  project  has 
three  objectives:  (1)  to  produce  videotape  adapta- 
tions and  print  materials  based  on  Beyond  The 
Mechanical  Universe  for  use  in  high  schools,  (2)  to 
conduct  regional  workshops  on  the  use  of  the 
materials*  and  (3)  to  plan  dissemination  procedures 
for  promoting  the  increased  effective  use  of  the 
materials  by  all  teachers.  The  last  objective  will 
utilize  results  from  two  years  of  field  testing  and 
from  related  special  projects , 

The  academic  and  television  staff  of  the  Caltech 
project  will  work  closely  with  a  group  of  out- 
standing high  jiChool  teachers ,  the  Materials 
Development  Council*  to  continue  the  development  of 
the  materials ,  In  addition.  Council  members  will 
conduct  workshops  on  the  use  of  materials  for 
teachers  residing  in  their  local  areas.  The 
videotapes  and  supportive  written  materials  will  be 
field  tested  by  the  Council  members  and  by  the 
teachers  participating  in  the  workshops ,  The 
results  of  the  evaluation  will  be  utilized  to 
modi  fy  the  raaterials.  The  project  has  undergone 
thorough  evaluations,  and  staff  have  made  effective 
use  of  the  results  in  revising  the  materials.  In 
addition  to  evaluation  done  to  yield  information 
for  revisions,  data  was  also  gathered  from  teacher 
and  student  participants  as  to  their  reactions  to 
the  materials. 
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Over  the  past  few  years*  staff  of  the  project  for 
Adapting  The  Mechanical  Universe  and  Beyond  has  done 
impressive  work.  The  series  is  of  high  quality  and 
in  demand  by  high  school  physics  teachers.  Thorough 
evaluation  has  led  to  effective  revisions  in  both 
the  teacher  and  student  materials .  Irt  these  times , 
when  the  importance  of  good  science  instruction  at 
the  precollege  level  is  being  seriously  recognized, 
this  project  is  making  valuable  contribution  to  high 
school  physics  education.  The  additional  funds  in 
FY83  will  allow  project  staff  to  take  a  final  look 
at  the  original  12  modules;  artd  make  revisions  based 
upon  special  studies,  reviews,  and  assessments  of 
the  final  eight  modules. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


David  L.  Goodstein 
California  Institute  of  Tech 
Pasadena,  CA 


MDR  3751537 
FV88  Sl-147,949 
Physics 


STUDIES  AND  ANALYSES 
Jerome  pine 

California  Institute  of  Tech 
Pasadena,  CA 


OSPA  8751511 
FY83  S163,C16 
FYB?  S153,370 
Studies 


"Adapting  Beyond  the  Mechanical  Universe: 
Physics  for  High  Schools" 


Modern 


"Evaluation  of  A  ternatives  for  Assessing  Science 
Process  Learning  by  Elementary  School  Children** 

This  study  will  explore  alternative  testing  methods 
to  meet  the  demands  of  the  hands-on  approach  to 
science  teaching.  Because  of  the  critical  impor- 
tance of  early  science  education,  the  grantee  will 
work  with  fifth  grade  students.  The  investigative 
technique  will  be  observation  of  a  hands-on  scien- 
tific investigation,  scored  by  scientists  and 
science  teachers ,  The  investigation  will  compare 
four  surrogates  with  this  method;  (L)  computer 
simulation  of  a  hands-on  test .  (2)  hands-on  test 
with  written  responses ,  (3)  free  response  pencil 
and  paper  test,  and  (4)  multiple  choice  test.  The 
data  may  prove  to  be  of  great  value  in  designing 
cos t-ef  fective,  practical  tests  that  closely 
approximate  the  expensive,  logis tically  dif  ficul t , 
hands-on  tests  with  scientists  as  observers. 


The  Mechanical  Universe  and  Beyond  the  Mechanical 
Universe  is  a  one-year  college  level  physics  course 
for  national  television  that  was  developed  at 
Caltech  and  supported  by  a  S5. 8  M  grant  from  the 
Annenberg/CPB  project.  For  the  past  three  years,  the 
project  staff  which  develope-d  the  undergraduate 
course  has  been  adapting  the  videos  for  use  at  the 
high  school  level  as  well  as  providing  written 
materials  and  teacher  guides .  To  date,  12  modules 
have  been  adapted  from  The  Mechanical  Universe. 


INFORMAL  SCIENCE  EDUCATION 

Eugene  Harrison 
Ilan  Chabay 

California  Museum  Foundation 
Los  Angeles,  CA 


MDR  3651997 
FY86  S19C,600 
Fye?  Sill, 406 
Chemistry 


This  project  will  select  the  most  appropriate 
materials  from  Beyond  the  Mechanical  Universe  and 
adapt  four  modules  for  use  at  the  high  school  level. 
The  majority  of  physics  concepts  and  topics  treated 
at  the  secondary  level  will  be  covered.  The  four 
modules  will  be  selected  from  the  following 
programs :  "The  Lorentz  Trans  forma  tio.i** ,  "Velocity 
and  Time" .  "^Optics" ,  "The  Atom" ,  *"Par tides  and 
Waves " ,  "Atoms  to  Quarks" ,  and  "The  Quantum 
Mechanical  Universe". 

The  final  selection  of  topics  will  be  done  by  the 
project  staff  in  conjunction  with  the  Council  on 
Development.  The  Council  is  composed  of  12  out- 
standing high  school  teachers  who  will  work  during 
the  summer  of  1966  and  field  test  the  materials  in 
their  home  schools  during  the  1986-1989  academic 
year .  In  addition  to  the  Council ,  approximately  60 
other  teachers  across  the  country  are  participating 
in  the  field  testing  and  evaluation  of  the  program. 

This  project  is  making  a  substantial  contribution 
toward  excellence  in  physics  instruction .  Each 
module  stresses  conceptual  understanding  of  the 
underlying  physical  principles.  The  computer 
animation  adds  to  the  learning  experience  in  way  not 
possible  in  the  past.  The  current  materials  have 
been  well  accepted  by  schools  across  the  nation  and 
evaluation  reports  underscore  their  effectiveness. 


**Concepts  of  Chemistry:     A  Hands-On  Exhibition" 

The  California  Museum  of  Science  and  Industry  will 
create  a  3,000  square  foot  permanent  exhibition  of 
hands-on  participatory  exhibits  on  chemistry  and 
chemical  phenomena  that  will  allow  visitors  to 
manipulate  the  variables  of  chemical  systems , 
Forty  exhibit  units  will  be  organized  in  clusters 
in  that  represent  the  basic  concepts  of  properties 
of  atoms  and  molecules,  molecular  structure  and 
chemical  reactions,  stability  of  molecules  and 
rates  of  reactions,  forces  between  atoms  and 
molecules  and  energy  of  atoms  and  molecules. 

The  exhibition  will  use  state-of-the-art  technology 
to  present  chemical  experiments  previously  left  to 
the  lab  bench  or  the  demonstration  table.  Inter- 
active computers  and  videodiscs  will  be  used  where 
danger  or  complexity  prevents  the  visitor  from 
using  "the  real  thing."  Exhibit  content  x'ill  be 
proved  in  prototype  form  and  tested  on  museum 
staff ,  visitors,  and  school  groups  prior  to  final 
design  and  construction.  NSF  support  will  be  used 
in  the  design  and  prototype  phases,  and  an  "exhibit 
cookbook"  of  exhibit  technologies  for  use  by  other 
museums  will  be  created. 

The  project  has  already  attracted  more  than 
$175,000  of  matching  funds  towards  a  total  of 
$800,000  in  non-NSF  matching  funds. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

K.  N .  Balasubramanian 

California  Polytechnic  St  Univ  SLO 

San  Luis  Obispo.  CA 


USE  6851167 
FV88  $16,400 
Mechanical  Eng 


"Development  of  A  Pneumatic  Automation  Simulator** 

A  Pneumatic  Automation  Simulator  is  developed  using 
pneumatic  and  electro-pneumatic  elements  in  the 
Industrial  Engineering  Laboratory  at  this  institu- 
tion. The  simulator  is  used  primarily  in  the 
manufacturing  ori  en ted  engineering  courses .  It 
provides  practical  instruction  to  students  in  the 
design,  test,  and  microcomputer  control  of  pneumatic 
circuits  that  generate  several  of  the  automation 
functions  used  in  manufacturing  methods  and  assembly 
systems .  The  most  common  functions  in  the  circuit 
designs  are  work  clamping,  release  and/or  ejection . 
orientation.  work  sequencing  and  delay.  This 
instructional  facility  also  acts  as  an  independent 
setup  for  student  projects  and  attracts  industry 
collaboration  with  the  institution  in  the  continuing 
education  of  their  engineers  in  the  use  of  pneumatic 
automation  systems. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  iHSTfilTMEHTATIOH 
Paul  J.  Cano 

California  Polytechnic  St  Univ  SLO 
San  Luis  Obispo.  CA 


USE  6851335 
PySS  $48,850 
Biology 


'^Laboratory  Equipment 
Biotechnolcgy  Program" 


for     an  Undergraduate 


The  equipment  obtained  through  this  project  is 
enabling  this  institution  to  provide  an  appropriate 
theoretical  and  practical  background  for  students 
enrolling  in  a  Biotechnology  minor  that  addresses 
both  the  need  for  entry-level  technicians  in  the 
growing  field  of  biotechnology  and  the  preparation 
of  undergraduates  who  will  go  on  to  pursue  advanced 
academic  degrees. 

The  new  minor  includes  three  laboratory  courses 
(Molecular  Biology  Laboratory.  Tissue  Culture 
Techniques,  and  Protein  Laboratory  Techniques)  that 
are  designed  to  give  each  student  substantial 
amounts  of  "hands-on''  experience  in  basic  and 
specialized  techniques  in  these  areas.  Grant  funds 
are  being  used  to  purchase  essential  equipment  of 
three  types ;  (a)  small  equipment  needed  to  equip 
four  student  stations  ( four  students/station) ;  (b) 
several  intensive-use  items  such  as  HFLCs  and 
laminar  flow  hoods;  and  (c)  specialty  equipment  that 
will  introduce  undergraduates  to  "state-of-  the-art*' 
technology  (e.g,,  a  DNA  synthesizer).  Such  equipment 
is  providing  for  a  smooth  sequence  of  offerings* 
ranging  from  "special  topic"  experiences  for  only  a 
few  students  to  the  complete  courses  with  labs  that 
are  essential  to  creating  a  well  defined  curriculum. 


This  biotechnology  program  is  regarded  as  having 
good  potential  for  becoming  a  national  model  that 
can  be  replicated  in  other  institutions. 

The  grantee  institution  is  matching  the  HSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 


COLLEGE  SCIENCE  IHSTRITMENTATIOH 
James  G.  Harris 

California  Polytechnic  State  Univ 
San  Luis  Obispo.  CA 


USE  6751395 
FV87  $52,206 
Electrical  Eng 


"^Workshop  on  Undergraduate  Education  in  Electrical 
Engirveeri  ng" 

In  response  to  the  National  Science  Board  report 
and  subsequent  workshop^  a  workshop  on  undergradu^ 
ate  electrical  engineering  education  was  conducted 
in  Hay  1987  in  Kansas  Ci  ty.  The  discipline  of 
electrical  engineering  is  the  largest  engineering 
discipline  in  the  United  States.  It  is  also  the 
principal  driving  force  behind  many  of  the  tachno- 
logical  c^anges  that  are  impacting  science  and 
engineering  education.  Thus ,  special  attention  is 
being  given  to  electrical  education  curricula 
because  of  the  discipline's  impact  on  society 
through  the  human  resources  and  technology  pro- 
duced. The  purpose  of  the  workshop  was  to  identify 
the  types  of  undergraduate  curricula- related 
initiatives  needed  for  electrical  engineering  and 
the  best  investigative  models  for  addressing  these 
initiatives.  The  workshop  report  was  distributed 
to  the  230  U.S.  electrical  engineering  department 
hea<3s  and  the  results  were  disseminated  at  both  the 
annual  meeting  of  the  American  Society  of 
Engineering  Educators  and  the  Frontiers  in 
Education  conferences . 


COURSE  AND  CURRICULUM 
James  G.  Harris 

California  Polytechnic  St  Univ  SLO 
San  Luis  Obispo^  CA 


USE  885^620 

Fvee  $60,000 

Engineering 


'*Use  of  Technology  for  Undergraduate  Engineering 
Education* 

The  objective  of  this  proje.-t  is  to  apply  tech- 
nology created  by  engineers  —  the  engineering 
workstation  interfaced  to  an  interactive  video  disk 
for  the  improvement  of  undergraduate  engi.ieering 
education .  A  first  step  is  to  define  a  technology 
baseline  consisting  of  an  engineering  workstation 
with  peripherals,  software  specifications .  user 
interface,  and  prototype  instructional  modules. 
This  technology  baseline  will  permit  the  consortium 
of  four  institutions  to  exchange  modules  and  eval- 
uate modules  prepared  by  the  other  institutions. 


er|c 
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The  institutions  have  committed  matching  funds  that 
are  approjtimately  one  and  one*half  times  the  funds 
granted  by  NSF  for  this  project* 

This  project  ts  co-funded  with  the  NSF  Directorate 
for  Engineering. 


today* s  technology  as  currently  used  by 
professionals  in  both  industry  and  government 
agencies. 

The  grantee  institution  is  matching  the  NSF  award 
^i 'h  an  e<3ual  sum  obtained  from  non-Fec^eral 
sources* 


COLLEGE  SCIENCE  INSTRUMEWTATION 
Unny  Menon 

California  Polytechnic  state  Univ 
San  Luis  Obispo,  CA 


USE  6750022 
FYd7  S32,080 
Electrical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Satwant  S.  Hihal  USE  6750748 

California  Polytechnic  state  Univ  FYe7  S23,250 

San  Luis  Obispo,  CA  Arch  Eng 


"An  Undergraduate, 
Instructional  uorkcell^ 


Robotics  Application. 


A  Technovate  robotics  instructional  workcell  will  be 
Installed  in  the  multi -disciplinary  center  for 
computer -Integra ted  manufacturing.  It  will  enhance 
and  broaden  the  scope  of  undergraduate  instruction 
in  robotics  and  enable  new  ejtperiments  in  system 
Integration  and  campus  network  interfacing.  The 
workcell  Is  particularly  adaptable  to  electronics 
manufacturing  applications  and  has  the  capability 
for  off-line  programming.  The  workcell  includes  an 
IBM  7535  Industrial  robot  with  Z-eO  microprocessor, 
an  IBM  PC  with  AML/E  robotics  software  for  off  line 
programming,  and  safety  interlocks.  The  open  systems 
architecture  will  allow  ejtperimentatlon  linking  the 
cell  with  an  ejtisting  ZILOG  development  system. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Norman  K.  Pillsbury 

California  Polytechnic  St  Univ  SLO 

San  Luis  ObispOy  CA 


USE  8851523 
FYSe  S50,000 
Biology 


"An  Integrated  Natural  Resources  Management ,  Data 
Acquisition  Analysis  and  Presentation  System  for 
Undergraduate  Teaching" 


**Upgradiug  of  Undergraduate  Structural  (Seismic) 
Testing  Laboratories" 

The  undergraduate  seismic  laboratories  will  be 
improved  with  the  addition  of  two  model  shaker 
stations.  This  will  give  architectural  engineering 
students  first  hand  experience  in  the  use  of  modern 
seismic  testing  equipment  to  verify  the  fundamental 
concepts  of  structural  behavior.  The  two  shaker 
stations  will  be  equipped  with  Acoustic  Power 
systems  Elect ro-sels  horizontal  shakers ^  VIPAC 
vibration  testing  workstations  for  tost  controls 
data  acquisition  and  processing  and  a  Hewlett 
Packard  spectr*^"*  ^rt^ivzer  and  plotter.  The  stations 
will  allow  senior  architectural  engineering  stu- 
dents to  experimentally  investigate  not  only 
fundamental  dynamic  properties  and  response  of 
small  -scale  building  structures  but  also  the 
relationship  between  structural  stiffness  and 
corresponding  natural  frequencies . 


COLLEGE  SCIENCE  INSTRUMENTATION 
Daniel  U.  Walsh 

California  Polytechnic  state  Univ 
San  Luis  Obispo,  CA 


USE  8750170 
Fy87  $50,000 
Materials  Eng 


Thid  project  is  designed  to  provide  Natural 
Resources  Management  students  with  a  sequential 
program  of  computerized  data  collection,  monitor- 
Ing^  analysis  and  presentation  of  synthesized 
resource  and  climatic  information.  Implementation  of 
this  program  dramatically  improves  the  Natural 
R  ^sources  Management  curriculum  by  providing  state- 
'vf-t he-art  computer  equipment ,  and  the  opportunity 
for  "hands-on"*  application  of  resource  management 
principles  with  "real-time"  analysis  and 
interpretation, 

Equipment  being  purchased  through  this  project 
Include  geographic  information  system  hardware 
(including  a  digitizer*  a  color  terminal  *  and 
plotter) ,  hand-held  data  logger  computers*  micro- 
computer workstations*  and  a  computer  projection 
system  for  classroom  demonstration .  This  project  is 
vital  to  the  Natural  Resources  Management  curriculum 
as  It  provides  the  opportunity  for  undergraduates  to 
be  exposed  and  to  develop  a  working  understanding  of 


ERIC 


"An  Undergraduate  Thermo -mechanical  Test 
La bora  tor y" 

Under  this  project*  a  Gleeble  test  facility  will  be 
constructed  for  undergraduate  materials  laboratory 
experiments ,  The  facility  will  allow  students  to 
conduct  experiments  involving  the  dynamic  thermal 
and  mechanical  stressing  of  materials ,  simulating 
the  process  str*»sses  received  during  manufacture 
and  use.  In  addition,  basic  property  determinations 
will  be  made,  including  dilatometry  deformation 
mapping,  weld  heat  affected  zone  studies,  sinter- 
ing, solidification,  heat  treatment ,  precipitation 
kinetics*  hot  ductility,  corrosion,  and  thermal 
fatigue  and  stress  rupture.  It  is  expected  that 
this  facility  will  provide  a  prototype  under- 
graduate metallurgy  and  materials  laboratory  for 
the  1990*s. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  S:IENCE  IHSTHOMENTATION 


Daniel  W,  Walsh  USE  8853026 

California  Polytechnic  St  Univ  SLO  FY88  $100,000 
San  Luis  Obispo,  CA  Material  Eng 


D, Stafford  Woolard  USE  8851511 

California  Polytechnic  St  Univ  SLO  FY88  $14,605 
San  Luis  Obispo,  CA  Civil  Eng 


''Undergraduate  nondestructive  Evaluation  Facility" 


This  project  expands  this  institution's  already 
existing  materials  program  to  include  state-of- 
the-art  nondestructive  evaluation  of  materials  and 
manufactured  components ^  The  equipment  incorporated 
into  the  lab  includes:  a  scanning  laser  acoustic 
microscope,  acoustic  emission  analysis  system,  image 
analysis  system  and  eddy  current  test  device.  These 
computer  interfaced  devices  are  used  to  <jvaluate 
both  metallic  and  non-metallic  materials. 

Students  using  the  enhanced  materials  laboratory  are 
at>le  to  experiment  with:  material  identification , 
flaw  detection,  flaw  size  determination,  semiconduc^ 
tor  continuity,  sintering  efficiency,  debonding  of 
composites,  fatigue  crack  propagation,  martensi tic 
transformations,  weld  fl^v  detection  and  characteri- 
zation of  hydrogen  damage. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantse , 


"Environmental  Experimentation  Laboratory** 

This  project  permits  undergraduate  students  to 
experiment  with  the  effects  of  variations  in  heat, 
sound  and  light  on  human  senses.  This  experience 
prepares  these  students  to  incorporate  environ- 
mental concepts  into  the  building  design  process - 
The  equipment  used  to  support  this  project 
includes :  temperature  sensors,  thermal  monitoring 
system,  thermographs ,  thermohygrographs,  heat  pump 
demonstrator,  photometer  and  a  light  demonstration 
box  along  with  a  microcomputer  and  environmental 
software* 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


TEACHER  EHHANCEHENT  PROGRAM 

William  A,  Stannard  t^PE  8652002 

California  State  College  Bakersfield  FV^:^  ^112,7^6 
Baker sfield,  CA  Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  i\  Wollman  USE  885201J 

California  Polytechnic  St  Univ  SLO  FY33  $^5,903 

San  Luis  Obispo,  CA  Electrical  Eng 


'^Advanced  Electro-Optics  Laboratory** 

This  project  introduces  undergraduates  to  some 
advanced  topics  in  fiber  optics.  The  fiber  optics 
laboratory  supported  by  this  grant  builds  on  an 
already  existing  laboratory  that  was  funded  by 
industry .  The  enhanced  laboratory  permits  students 
to  study  modern  optical  fibers  and  connection 
techniques ,  A  new  course ,  support^  by  this 
laboratory,  permits  students  to  investigate  optical 
signal  processing  techniques  and  components. 

The  primary  equipment  that  supri^rts  this  laboratory 
includes:  laser  diode  drivers,  HP  pulse  and  function 
generators,  fiber  optic  receivers  and  power 
supplies,  electro-optic  modulator  with  driver,  and  a 
collection  of  lasers  and  equipment  accessories. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


"Improvement  of  Mathematics  Instruction  at  the 
Grade  5-9  Level  in  Kern,  Inyo,  and  Mono  Counties'* 

This  project  addresses  the  expressed  needs  of  local 
teachers  of  mathematics  at  the  Grades  5-9  level  in 
an  area  of  Cali  fornia  where  opportunities  for 
enhancing  their  teaching  skills  and  content  upda- 
ting are  not  readily  available.  The  program  is  set 
up  to  run  during  the  spring,  winter  and  summer 
semesters  at  times  that  were  indicated  as  being 
preferable  by  the  teachers  who  were  polled  for  this 
information.  A  second  level  local  effort  has  been 
constructed  to  guarantee  that  the  concepts  identi- 
fied and  learned  in  these  cour^^es  get  to  other 
teachers  and  students.  Two  to  four  teachers  per 
school  comprise  a  '^tcam**  from  each  of  fifteen 
participating  schools  for  a  total  of  ^5  parti- 
cipants .  These  teachers  will  act  as  **mentor 
teachers**  for  their  colleagues.  Instruction  for 
these  mentor  teachers  will  include  leadership 
strategies  as  well  as  discipline  course  content. 
Two  Cooperating  Teachers,  chosen  by  th^  first  group 
of  participants,  will  work  along  with  their 
colleagues  in  their  schools.  The  follow-up  program 
at  each  school,  subsidized  by  the  Teacher  Education 
and  Computer  (TEC)  Centers  and  the  school  dis- 
tricts, centers  on  participant-given  workshops  for 
their  peers.  Project  instructional  staff  will 
attend  and  provide  resources  for  these  workshops. 
Mentor  teachers  Kill  conduct  at  least  two  workshops 
and  work  closely  with  their  two  Cooperating 
teachers . 
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Credit  will  be  awarded  for  participation  in  this 
prograifl.  and  women  and  minority  applicants  who  will 
be  good  role  models  for  their  colleagues  and 
students  will  be  identified  and  selected.  An 
Advisory  Council  made  ^p  of  two  participants ^  one 
staff  member  and  one  school  administrator  will 
provide  on-going  feedback  and  information  to  the 
Project  Director,  faculty  and  participants. 

Dr.  Stannard  has  thirty-three  years  of  experience 
with  Mathematics  Education  which  includes 
Directorship  and  Co-Directorship  of  eight  NSF  grants 
in  Mathematics  and/or  Computer  Education.  He  has 
assembled  a  very  Impressive  staff  for  this  project. 
This  project  has  the  potential  of  impacting  on  a 
substantial  number  of  schools  in  a  rural  area  of 
California  whose  teachers  have  expressed  strong 
needs  in  mathematics  - 


COLLEGE  SCIENCE  INSTRUMENTATION 

Ralph  J.  Charkins  USE  8853029 

California  State  Coll  San  Bernardino  PYfiB  $36,970 

San  Bernardino.  CA  Economics 

"A  Computer-Based  Undergraduate  Economics 
Curriculum"" 

Economics  is  a  difficult  subject  to  learn.  Under- 
graduates often  fail  to  grasp  the  fundamental 
concepts  and  relationships  of  the  discipline  and 
seldom  develop  the  basic  skills  of  economic  analy- 
sis .  The  three  major  reasons  for  this  are  the 
mathematical  nature  of  the  discipline,  the  perceived 
abstract  nature  of  the  subject,  and  the  level  of 
statistical  sophistication  necessary  to  perform  even 
fairly  simple  analysis  ^ 

This  project  exploits  t^e  educational  capabilities 
of  the  microcomputer  to  minimize  these  obstacles* 
Software  and  data  bases  tailored  to  the  level  of 
sophistication  of  the  students  are  used  in  a  twenty 
one  workstation  laboratory  purchased  by  this  award 
for  the  introductory  couuses,  four  specialized 
upper-division  courses,  and.  in  the  future,  the  bulk 
of  the  remaining  upper  division  courses.  In 
addition,  an  entirely  new  course  has  been  developed 
using  the  work  stations ,  Drill  and  practice  are 
avoided,  and  economics  skills  a^c  developed 
throughout  th  e  entire  undergraduate  economics 
curriculum. 

The  award  will  be  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  S.  Conningham  USE  8852038 

California  State  College  Stanislaus         FY96  $47,856 

Turlock,  CA  Computer  Science 

*'A  Workstation  Environment  for  Computer  Science" 

This  project  enhances  the  upper  lev,  1  computer 
science  offerings  at  this  institution  by  prov^iding 
students    with    high-efficiency    work    stations  and 


specialized  programming  tools .  The  laboratory  that 
supports  this  project  includes  networkf*d  SUN 
workstations  and  such  software  as  Franz  Extended 
Common  Lisp,  Smalltalk,  MProlog,  Ada  and  expert 
systems  tools .  Using  this  laboratory,  students  are 
exposed  to  some  practical  programming  projects  that 
would  not  be  possible  using  conventional 
microcomputers . 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


TEACHER  ENHANCEMENT  PROGRAM 

Jill  P.  Adler  TPE  8751211 

Donald  F.  Hoyt  FyS?  $397,213 

Scott  E.  Pattison  Biology 
Pam^fla  J.  Sperry 

Cal  State  Polytechnic  Univ  Pomona 
Pomona ,  CA 


"Cellular  and  Molecular  Biology  in  the  High  School 
Classroom:  A  Laboratory-Oriented  Approach" 

This  3-year  program  is  designed  to  provide  64  higi. 
school  biology  teachers  with  the  confidence  and 
expertise  needed  to  implement  :\n  experimental 
approach  in  their  classroom  teaching.  In  con- 
j  unction  wi  th  school  district  personnel  and 
university  faculty*  some  of  these  teachers  will 
also  help  develop  an  In-Service  Training  Program 
for  other  high  school  biology  teachers  which 
emphasizes  use  of  a  discovery/experimental  approach 
in  the  classroom. 

During  the  first  two  years,  each  teacher  (32/year) 
will  develop  a  research  project  in  collaboration 
with  a  university  faculty  member  of  the  CA  Poly 
Institute  for  Cellular  and  Molecular  Biology 
CICMB) .  The  independent  research  project  will  be 
done  during  four  week?  of  the  summer  and  the 
results  presented  at  a  symposium.  Teachers  will 
also  participate  in  a  week  of  intensive  laboratory 
exercise  workshops  in  which  they  will  gain  hands-on 
experience  with  student  exercises  which  4»mphasize 
the  discovery  approach^  quantification  of  results t 
and  new  techniques  for  teaching  cellular  and  mole- 
cular biology.  Teachers  will  have  the  oppt^rtunity 
during  the  summer  to  expand  their  expertise  in 
computer-aided  instruction  and  to  acquire  back- 
ground and  updated  information  in  various  areas  of 
cellular  and  molecular  biology  through  seminars  and 
workshops,  and  the  monthly  ICMB  Journal  Clubs. 
They  will  also  learn  about  and  gain  experience  with 
modern  techniques  and  instrumentation  through  their 
research  projects ,  the  lab  exercise  workshops  and 
an  f^lectron  microscopy  seminar. 

TO  help  implement  the  scientific  method  In  the  high 
school  classroom,  weekly  group  sessions  during  the 
summer  and  academic-^year  workshops  v:^ill  be  orga- 
nized to  discuss  various  methods  of  Incorporating 
this  approach  in  the  classroom.  The  teachers  will 
maintain  a  teaching  diary  to  help  them  monitor 
their  individual  progress  in  achieving  this 
objective*    University    Institute    for   Cellular  and 
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Molecular  Biology  faculty  will  visit  the  classrooms 
of  their  high  school  faculty  partners  to  encourage 
them  to  make  these  changes .  During  the  third 
summer,  six  of  the  participants,  school  district 
science  education  personnel  (4-6)  and  the  ICMB  Board 
.jill  develop  an  In-Service  Training  Program  designed 
to  help  other  teachers  use  an  exploration/Inquiry 
approach  in  their  classrooms.  The  project  directors 
will  visit  school  districts  to  promote  the  use  of 
the  In-Service  Training  Program* 


background  of  elementary  administrators,  and  <3) 
enhancing  the  background  of  participants  by 
devoting  time  to  teaching  modalities  for  minority 
children  with  language  difficulties  and  iion- 
transitional  learning  styles. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Steven  McCauley 

Cal  State  Polytechnic  Univ  Pomona 

Pomona .  CA 


USE  6750530 
FY87  S34.172 
Physics 


COLLEGE  SCIENCE  INSTRUMENTATION 


David  P«  Campbell 

Cal  State  Polytechnic  Unlv  Pomona 

Pomona •  CA 


USE  6652997 
FY86  $13,578 
Computer  Science 


"Extended  SEM  Capabilities  for  Undergraduate  Science 
Instruction  Through  Microcomputer  Interfacing" 

This  project  provides  students  In  Electron 
Microscopy  and  Computer  Science  ejtposure  to  the  use 
of  microcomputers  and  array  processors  as  a  modern 
means  of  data  collection  and  mathematical  manipula- 
tion of  data  in  the  context  of  image  proc*i3sing*  The 
use  of  a  microcomputer  interfaced  to  the  scanning 
electron  microscope  (SEM)  extends  the  instructional 
capabilities  of  the  instrument  and  ejtposes  the 
students  to  computers  in  new  scientific  applica- 
tions »  Microcomputers  Interfaced  to  a  computer  with 
an  array  processor  allow  the  use  of  fast  fourier 
transform  (FFT)  processing  of  Images  obtained  from 
the  SEM.  Student  instruction  is  enhanced  by  the 
extertded  capabilities  of  the  instrumont:  increased 
resol^lion,  improved  signal-to-noise  ratio,  and 
operation  at  low  beam  currents. 


"Modern  Optics  and  Spectroscopy  for  Undergraduates" 

Modern  optics  is  an  area  of  increasing  importance 
to  the  economy.  The  Physics  Department  at  Cal  Poly 
Pomona  will  enhance  their  program  in  optica  and 
spectroscopy  by  purchasing  a  nitrogen -pumped  dye 
laser  and  nanosecond  resolution  detection  system. 
This  laser  system  will  be  used  in  the  optics  class 
to  teach  students  principles  of  laser  operaticn  and 
to  provide  a  source  for  non-linear  optical  effects. 
The  laser  system  will  also  serve  as  a  resource  for 
the  Physics  majors  in  the  advanced  laboratory 
series  in  order  to  enable  stud*^nts  to  do  advanced 
experiments  and  research  projects  in  optical 
pumping,  resonance  transfer  of  energy  in  optical 
systems,  non-linear  optics,  the  measurement  of 
fluorescence  lifetimes,  Raman  spectroscopy,  thermal 
lensing  experiments,  and  photochemistry.  The  short 
pulse  duration^  high  power,  and  variable  wavelength 
of  the  dye  laser  will  make  it  a  versatile  and 
reliable  light  source  for  undergraduate  optics  at 
all  levels. 


The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


TEACWER  EmtANCEMENT  PROGRAM 


TEACHER  PREPARATION  PROGRAM 

Francis  P.  Collea 
California  State  University 

&  Colleges  System 
Long  Beach.  CA 


TPE  8751179 
FY07  $76,394 
FYBB  $76,866 
FY69  $62,463 
Geology 


George  W.  Martinek 

Cal  State  Polytechnic  Univ  Pomona 

Pomona ,  CA 


TPE  8651683 
FY67  S355,113 
FY86  $  27,977 
Other  NEC 


''Comfortable  Approach  to  Teaching  Science  (CATS)" 

This  project .  Comfortable  Approach  to  Teaching 
Science  (CATS),  is  designed  to  increase  the  comfort 
levels  of  elementary  teachers  with  science  and 
technology  topics  In  a  five-week  residential  set- 
ting followed  by  an  academic  year  program  which  will 
include  weekend  retreats  and  networking  and 
technology  update  conferences.  Fifty-seven  teachers 
and  twenty-eight  school  administrators  from  Southern 
California  will  participate  In  the  workshop  each 
Year  during  the  two-year  project »  Program  goals 
include;  {1 )  strengthening  of  the  science  content 
background  and  teaching  strategies  of  selected 
elementary     teachers,      (2)      strengthening  the 
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*'Urban  Science  Transition  to  Teaching  Project" 

Demographic  studies  show  a  severe  shortage  of 
qualified  mathematics  and  science  teachers 
throughout  the  United  States.  At  the  same  time 
there  are  relatively  untapped  pools  of  prospective 
teachers,  particularly  among  scientifically 
competent  individuals,  who  will  make  ^  career 
change  at  mid"life  either  because  they  wish  to  do 
so  or  because  their  employment  mu it  be  terminated. 
This  project  will  develop  an  innovative  and 
important  model  for  the  preparation  of  science 
teachers  for  middle  school  teaching,  especially  in 
urban  areas  where  the  need  is  great.  The  California 
State  University  System  has  already  begun  such  a 
program  in  San  Francisco ,  Under  this  grant  the 
program  will  be  improved  and  evaluated.  The 
programmatic  mode]  will  also  be  moved  to  one  or  two 
California  State  institutions  in  the  Los  Angeles 
area . 
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The  mid-life  prospective  teachers  will  receive 
single  subject  credentials  for  middle  school 
teaching  in  California,  Their  programs  will  involve 
varvirtg  amounts  of  cooperation  from  former  employ- 
ers and  from  urban  school  districts.  Some  wiM 
undergo  most  of  the  program  while  still  employed  by 
their  long-term  employer*  The  various  f or  ;is  of  the 
program  model  will  be  carefully  evaluated. 

Highly  competent  and  professional  science  and 
mathematics  teachers  are  especially  needed  in  the 
middle  grades  (5-9)  *  It  is  d*jring  these  years  that 
students  form  important  and  fundamental  attitudes 
toward  mathematics  and  science  and  skills  irt  those 
fields  that  strongly  Influence  subsequent  careers 
and  literacy.  Unfortunately,  many  middle  school 
students  receive  very  poor  experiences  in  math  and 
sci'^nce  and  negative  attitudes  develop  early  that 
influence  many  individuals  throughout  their  entire 
lives ,  This  is  especially  true  for  urban  children 
whose  culture,  language,  and  failure  orientation  are 
special  barriers  to  growth  and  development  in 
science.  This  project  is  one  attempt  to  respond  to 
these  very  important  needs. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Ralph  Gagnon 

California  State  University  Chico 
Chi CO,  CA 


USE  8750147 
FY87  S29,950 
Electrical  Eng 


State  University,  Chico,  The  added  component s 
facilitate  the  use  of  the  system  for  large 
undergraduate  classes  by  automating  time  consuming 
separations  and  semi -preparative  purifications  and 
sample  collection.  The  entire  system  being  Uijed 
for  the  experimental  enhancement  of  lour  chemistry 
classes,  and  for  undergraduate  independent  study 
projects.  Five  ttew  experiments,  using  LC  technology 
are  being  developed  for  the  undergraduate 
laboratories , 


COLLEGE  SCIENCE  INSTRUMENTATION 
Riadh  Munjy 

California  State  University  Fresnc 
Fresno,  CA 


USE  8852157 
FY8e  S 51, 000 
Civil  Eng 


•*An  Undergraduate  Optical  Electromagnetic  Wave 
Laboratory " 


**Computer  Aided  Mapping' 

This  project  permits  surveying  engineering  students 
to  have  a  laboratory  experience  of  applying  photo- 
grammetric  methods  to  computer  aided  mapping  and 
geographic  information  systems.  The  project  labora- 
tory includes  a  fast ,  versatile  computer  aid^d 
analytical  stereoplot ter ,  With  this  equipment , 
students  experiment  with  stereo  models  and  with 
generating  and  manipulating  digital  terrain  data 
bases.  In  combination  with  other  existing  equip- 
ment, advanced  students  monitor  s  tructural 
deformations,  measure  underwater  structures  and 
analyze  human  body  and  joint  movements  for 
bioengineering  studies . 


A  laboratory  to  demonstrate  electromagnetic  wave 
p,*-inciples  in  the  optical  re<7ion  is  being  developed 
primarily  for  a  second  cou.T^se  in  Electromagrietics 
and  a  new  cours*^  in  Fourier  Optics.  The  electro- 
magnetics course  focuses  on  wave  phenomena,  and 
optical  wavelengths  are  giving  the  students 
practical  experience  and  applicatio'  j.  In  addition 
to  a  light  valve  projector,  the  appropriate  optical 
breadboard  equlpinent  ^  including  lasers.  tables 
illumination  systems  and  positions  are  being 
purchased ,  Using  the  system,  the  principles  of 
birefringence,  polarizat on,  illumination,  inter- 
ferometry,  optical  Fouriei,  transforms,  light  valves, 
and  conventional  optics  are  being  'demonstrated. 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCF.  INSTRUMEMTATION 

J.Dario  Aristizabal-Ochoa  USE  8852994 

D.  V.  Ramsamooj  FY88  S10,£44 

California  State  University  Fullerton  Civil  Eng 
Fullerton,  CA 


COLLEGE  SCIENCE  IMSTRUM'^MTATION 

William  D.  Kot -e  USE  8750218 

California  State  University  Chico  FY87  $13,515 

Chico,  CA  Chemistry 


**Liquid  Chromatography  in  Undergraduate  Chemistry 
Instruction** 


''Enhanced  Earthquake  Simulator" 

This  prolect  uparades  an  a]  rea^lv  existing?  labora- 
tory for  earthquake  study.  The  laboratory  improve- 
ment includes  the  addition  of  a  controller  that 
adds  the  capability  of  simulating  a  real  earths 
quake  on  a  shaking  table.  The  improvement  of  the 
earthquake  lab  permits  students  to  study  struc- 
tures and  their  behavior  under  real  earthquake 
conditions.  The  major  piece  of  equipment  supported 
by  this  award  is  an  rTTS  Systems  469.11  three 
variable  controller. 


The  addition  of  an  autosampler  and  fraction 
collector  to  existing  Uaits  has  produced  a  modular 
microprocessor  controlled  liquid  chromatography  <LC) 
system   for    the  Chemistry   Department   at  California 
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This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTHUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Richard  A.  McF^arland  USE  8351675 

California  State  University  FuJlerton  FYBB  S23.30B 
Fullerton.  CA  Psychology 


Joyce  K.  Ono  USE  6750586 

California  State  University  Fullerton  Fve7  S43.0B2 
Fuller ton.  CA  Biology 


*■  Improvement  of  Instrumentation  and 
Fi^rma t  in  Physiological  Psychology" 


Instructional 


This  project  provides  five  physiological  recording 
instruments  for  120  students  per  semester  in  six 
laboratory  sections  of  a  course  in  Physiological 
Psychology*  The  study  of  the  physiological  bases  of 
behavior  requires  accurate  monitoring  and  recording 
of  physiological  responses.  The  equipment  provided 
for  this  pL'oject  allows  the  upper  division  under- 
graduate students  to  gain  the  necessary  hands  on 
experience  to  grasp  the  relationship  between 
biology  and  behavior  and  to  understand  the  tech- 
niques by  which  these  relationships  are  discovered. 
When  not  needed  for  the  Physiological  Psychology 
classes.  Khe  equipment  is  employed  in  demonstra- 
tions in  the  Introductonr  >  sychology  classes  and 
Research  Methods  classes.  In  addition,  the  equipment 
significantly  Increases  the  quantity  and  quility  of 
independent  research  projects  carried  out  by 
undergraduate  students  doing  res^earch  in 
Physiological  Psychology. 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 


**Equipntent  for  Neurobiological  Experiments  and 
Computerized  Data  Acquisition/Analysis  in  an 
Undergraduate  Physiology  Program** 

During  the  past  10  years^  Neuroscience  has 
coalesced  from  Pharmacology.  Physiology  and 
Biopsychology  into  a  coherent  disciplir^e  which 
occupies  a  prominent  position  in  Biology.  This 
project  integrates  neurobiological  experiments  into 
current  physiology  courses  through  the  purchase  of 
extracellular  recording  devices  which  can  be  used 
to  add  two  modern.  sophisticated  neurobiology 
experiments  to  the  Mammalian  Physiology  laboratory 
and  to  initiate  the  laboratory  portion  of  a  new 
Neurobiology  course »  Computer -inter faced  data 
acquisition  and  analysis  apparatus  is  being  used 
with  the  above  units  and  in  11  of  13  existing 
experiments  in  Mammalian  Phy  j.ology,  as  well  as  in 
various  experiments  ir  Neurobiology^  Cell 
Physiology  and  Comparat ■  \  *  Physiology.  The 
addition  of  these  two  expeL. cental  setups  and  the 
experimeni-s  they  make  possible  enable  students  to 
become  familiar  with  some  of  the  modern*  sophisti- 
cated neurobiological  and  computer -oriented  tech- 
niques used  in  research  and  industrial  labora- 
tories where  graduates  may  pursue  advanced  studies 
or  career  employment* 


COLLEGE  SCIENCE  INSTRUMENTATION 


Glenn  M.  Nagel  USE  B853024 

California  State  University  Fullerton  FYee  S15.738 
Fullerton.  CA  Biology 

*■  Modern  Electrophoresis  and  Immunochemis  try 
Equipment  for  Uiioergrad jate  Laboratories" 

This  project  is  providing  electrophoretic  and 
immunochemis  try  equipment  for  uS'^  by  urxdergraduate 
students  enrolled  in  the  Biochemistry  and  Molecular 
Biology  courses.  The  equipment  is  being  used  to 
educate  students  in  both  the  theory  and  the  prac- 
tice of  modern  techniques  used  to  separate  and 
analys^e  proteins  and  nucleic  acids  from  biological 
sources.  The  new  instrumentation  includes  a  video 
densitome^^er ,  an  ELISA  reader ,  eight  electrophoresis 
set-ups^  computer  interfaces  and  software. 

A  sound  set  of  educational  and  scientific  goals  is 
btjixjy  puii^ued  yystematicaJiiy  under  this  project.  Xne 
approach  being  employed  stresses  the  quantitative 
uses  of  eiectrophOT'etic  and  immunochemical  methods 
for  detecting  molecules  t using  modern  densitometry 
and  absorbance  measurements)  ,  along  with  more 
traditional  approaches .  Under  the  resulting  prograrc 
students  now  are  receiving  the  hands-on  laboratory 
experience  necessary  to  prepare  them  for  scientific 
careers  in  biotechnology,  the  health  professions, 
industry,  and  research. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 


TEACHER  ENHANCF/^f  PROGRAM 
David  L.  Pagn: 

California  State  University 

Fullerton 
Fullerton.  CA 


TPE  66519^^2 
FYe?  S10J,J49 
FYB6  $168,798 
Mathematics 


"Santa  Ana  -  Fullerton 
Project   (SAFEMAP) " 


Elementary  Mathematics 


This  project  will  use  the  rrw  California  Framework 
for  Mathematics  as  a  model  to  merge  the  content  and 
methodology  needs  into  an  inservice  package  for  66 
elementary  teachers  in  the  SanttH  Ana  Unifiefl  School 
District  and  th**  Diocese  of  Orange. 

The  project  has  two  goals:  (1)  Identify  and  support 
ethnic  minority  school  children  who  have  mathe- 
matics potential .  (2)  Help  teachers  of  grades  K-6 
improve  their  skills  in  mathematics  content  and 
mathematical  teaching*  The  project  represents  a 
university's  partnership  with  a  school  district  and 
parochial  diocese  that  have  school  populations  that 
are  over  75%  Hispanic,  an  ethnic  group  that  is 
underrep resented  in  professions  requiring  mathe- 
matics and  scientific  preparation*  There  is 
evidence  that  at  the  elementary  school  level . 
Latino  children  show  promise  of  success  in  these 
areas,  but  this  is  not  fulfilled  at  the  high  school 
or  college  level.  The  project  seeks  to  improve  this 
discrepancy     by     identifying     children    who  show 
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mathematical  promise,  involving  parents  through  a 
home-school  linkage*  and  training  teachers  to 
develop  children's  mathematical  potentials 

This  project  addresses  a  major  priority  of  the 
Division  of  teacher  Preparation  and  Enhancement  to 
ejttend  opportunities  in  mathematics  to  all  students* 
The  instructional  team  of  four  have  expertise  in 
content  and  ejtperiences  in  teaching  and  bilingual/ 
bicultural  education  to  meet  these  needs. 


INSTRUCTIONAL  W^.TERIALS  DEVELOPMENT 

David  L,  Pagni 
Robert  ttamad^L 

California  Stat«^  University  Fullerton 
Fullerton,  CA 


MDR  6651616 
FYe6  S461,497 
FYSe  S351.044 

Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Christopher  L,  Kitting  USE  P750588 

California  State  University  Hayward  FYS?  S13.422 

Hayward*  CA  Biology 


"Portable  Equipment  for  Teaching  Undergraduate 
Biology  Students  to  Conduct  Digital  Video  Analyses 
along  Environmental  Gradients** 

A  transportable  image  analysis  computer  system  is 
being  used  for  the  objective  acquisition*  analysis, 
and  presentation  of  diverse  imagery  data  collected 
in  the  field  and  laboratory.  Primary  goals  in  the 
ejttensive  undergraduate  field  projects  supported 
through  this  at^ard  are  to  illustrate  limitations  on 
population  distributions:  students  thus  Uiicover 
major  limits  at  opposite  boundaries  in  donation 
along  environmental  gradients.  Nearby  marshes  on 
San  Francisco  Bay  provide  gradients  between  marine, 
aquatic,  and  terrestrial  environments,  both  natur il 
and  disturbed* 


**CaIculators 


and  Mathematics  Project   -  Los  Angeles 


The  electronic  hand^held  calculator  is  a  tool  that 
can  be  used  as  an  integral  part  of  the  elementary 
school  mathematics  curricu^.um.  With  -calculators  so 
abundant  and  inexpensive,  each  child  should  be  able 
to  have  a  calculator  for  appropri.'te  use  in 
mathematics  and  in  other  subjects  «^her%  mathematics 
can  be  applied.  Although  some  materials  are 
available  that  support  the  use  of  the  calculator  in 
the  elementary  school ,  there  exists  currently  no 
coherent  set  of  materials  that  looks  at  the 
curriculum  in  a  new  light,  assuming  that  the 
calculator  is  an  essential  tool  to  be  used  in 
learning  aiid  doing  matLiematics* 


One  such  set  of  quantitative  ejtperiinental  field 
ecology  studies  is  providing  students  with  valuable 
insights  into  field  experimentation  through  high- 
resolution,  time'lapse  monitoring  of  transplant 
experiments*  Students  are  comparing  the  fates  of 
plants  (and  of  sedentary  animals)  that  have  been 
moved  ejtperimentally  beyond  their  normal  zones, 
with  the  fates  of  replaced  individuals.  These 
studies  strikingly  illustrate  the  selection 
pressures  that  operate  when  an  organism  attempts  to 
invade  a  new  habitat .  Such  modern  field  experi- 
mental approaches  are  preparing  students  to  make 
practical,  technical ,  and  logical  applications  of 
science  in  their  personal  lives  and,  for  some,  in 
environmental  careers  * 


Tiiis  project  will  develop  a  model  for  change  in  the 
K-G  mathematics  curriculum^  based  on  the  assumption 
that  every  child  has  a  calculator.  Anticipated 
changes  include  diminishing  time  spent  on  certain 
topics  (such  as  long  division)  and  increasing  time 
spent  on  other  topics  <such  as  problem  solving  and 
reasoning)  *  The  project  will  develop  a  set  of 
calculator- based  student  materials  for  Grades  K-6 
designed  to  be  flexible  enough  to  stand  alone  or  be 
supplementary:  a  set  of  teacher  materials  that  will 
include  a  guide  for  teaching  mathematics  using 
calculators  and  student  evaluation  materials  with 
protocols  for  evaluating  student  work  when  engagei^ 
in  activities  such  as  problem  solving:  and  materials 
on  the  use  of  calculators  in  an  elementary  setting, 
to  be  used  1'  the  preservice  preparation  of 
teachers. 

The  project  will  be  a  collaborative  effort  of  the 
California  State  University  at  Fulleraton  and  the 
Los  Angeles  Unified  School  District .  One  of  the 
goals  of  the  project  is  to  create  a  replicable  model 
for  university-school  district  cooperation  in 
curriculum  development  and  teacher  education. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  S.  Belsley  USE  8651562 

California  State  University  Lont;  Beach  FYSe  S25,ee7 
Long  Beach,  CA  Physics 


^'Creating  an  Undergraduate  Modern  Optics  La>*^ratory 
in  Lasers  and  Laser  Spectroscopy** 

The  Physics  Department  will  create  a  student 
laboratory  which  will  introduce  underciraduates  to 
fundamental  con-^epts  and  current  research  tech- 
niques in  the  field  of  modern  optics.  In  the  first 
half  of  the  course,  students  will  build  up  a  basic 
working  knowledge  of  the  principles  of  lasers  by 
constructing  both  a  pulsed  ^iye  laser  and  a  con- 
tinuous wave  helium^neon  laser  cavity.  In  the 
second  half  of  the  course^  students  are  given  the 
opportunity  to  carry  out  detailed  ejtperiments , 
concentrating  on  a  specific  area  in  modern  optics. 
Initially  three  topics^  acousto-optic  modulation, 
molecular  spectroscopy,  and  holography/optical 
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information  processing  will  be  offered .  Subse^ 
quently,  aiSditional  topics  such  as  fibe*  cptics  and 
nonlinear  crystal  o|>tics  are  to  be  developed. 

Ihis  award  is  being  matched  by  an  ^qual  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUHENTATIOW 

Jeffrey  A,  Cohlberg  USE  8750621 

Margaret   1,  Herryfield  FYB?  $36,776 

Roger  Acey  Chemistry 
California  State  Univ  long  Beach 
Long  Beach ,  CA 


"Instrumentation  for  a  Newly  Revised  Undergraduate 
Biochemistry  Laboratory  Course" 

A  new  curriculum  for  a  one-semester  biochemistry 
laboratory  course  has  been  designed  and  is  being 
implemented  by  the  Chemistry  Department  at 
California  State  University  at  L^ng  Beach,  The 
course  is  capstone  of  a  newl'/  approved  degree 

program  leading  to  a  Bachelor  of  Science  in 
biochemistry.  The  course  emphasizes  the  acquisition 
of  both  experience  with  modern  biochemical  research 
techniques  and  instrumentation  r^nd  the  acquisition 
of  problem-solving  skills  used  in  a  research 
setting.  The  following  equipment  has  been  recently 
added  to  the  department 's  instrumental  holdings , 
specifically  for  use  in  this  regard;  a  high  speed 
centrifuge,  three  ultraviolet -visible  scanning 
spec  t  rophot  omet  ers,  a  high  pressure  liquid 
chromatography  gradient  system  with  variable 
wavelength  detector,  and  three  low  pressure  liquid 
chromatography  systems.  In  addition  to  experiments 
on  protein  determination,  enzyme  kinetics,  and  gel 
electrophoresis,  the  isolation  and  characterization 
of  hemoglobin  J  DNA,  and  messenger  RNAj  from  the 
brine  shrimp  Artemia  Salina,  is  carried  out , 
together  with  experiments  on  the  transformation  of 
bacteria  with  recombinant  plasmids  and  the  isolation 
and  characterization  of  the  plasmids. 


current  principles  and  analytical  techniques.  The 
equipment  makes  possible  a  continuity  in  the 
laboratory  exercises  by  eliminating  the  need  to 
return  to  the  home  campus  for  data  analyses.  This 
provides  the  students  with  a  much  needed  "hands  on" 
experience    with    au*r  J    instrumentation.  This 

type  of  experience  *  this  equipment  in  the  '*at 
sea"  laboratory  _  inces  the  preparation  of 
prospective  graduate-^  for  future  professional  work. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Koswitha  B,  Grannell  USE  6750776 

California  State  Univ  Long  Beach  FY67  $36,704 

Long  Beach,  CA  Geology 

"Implementation  of  Field-Oriented  Projects  into  the 
Senior  Level  Undergraduate  Geophysics  Curriculum** 

California  State  University,  Long  Beach,  will 
purchase  a  seismograph  with  tape  drive  and 
f alling*weight  source,  and  supporting  computing 
facilities  to  allow  completion  of  two  field 
projects  fone  each  semester)  in  the  senior  level 
geophysics  sequence.  In  the  i  n^roductory 
geophysics  (first  semester) ,  the  equipment  will  be 
combined  with  departmental  holdings  in  gravimetryj 
magnetics  and  electrical  resistivity  to  conduct  an 
engineering  geophysics  project ,  to  help  identify 
recently  active  traces  of  the  San  Andreas  fault 
near  Mecca  Hills,  California,  In  petroleum 
geophysics  {second  semester) ,  the  laboratory  will 
use  seismic  reflection  studies,  combined  with 
gravi^-y  and  magnetic  work,  to  characterize  the 
subsurface  geology  in  a  producing  oil  field  near 
Coalinga,  California.  In  both  cases,  students  will 
help  plan  the  project  from  available  literature, 
collect ,  reduce,  and  interpret  data,  and  do  some 
geological  field  work  to  facilitate  interpretation. 
Specific  reduction  technique^}  have  been  chosen  to 
supplement  lecture  and  laboratory  sessions  A  final 
comprehensive  report  will  be  written  by  each 
studei'tt  for  each  project. 


COLLEGE  SCIENCE  IHSTRUMEHTATION 

Murray  D,  Dailey  USE  8750056 

California  State  Univ  Long  Beach  FY67  $23,053 

Long  beacn,  CA  Environmental 


YOUNG  SCHOLARS 
William  C,  Hitz 

California  State  Univ  Long  Beach 
Long  Beach ,  CA 


RCD  6650192 
Fy66  $70,109 
FYB9  $70,109 
Ocean  Science 


""Hydrowinch  and  Automated  Probe  Sampling  System  for 
n  Undergraduate  Ocean  Studies  Laboratory  Aboard  a 
:^ix  Campus  Consortium  Vessel"" 

A  mu It i -channeled,  electromagnetic  cable  winch  with 
automated  multi-parameter  probe  sensors  will  be  used 
by  undergraduate  students  from  six  southern 
California  state  universities  aboard  the  Southern 
California  Ocean  Studies  Consortium  teaching  vessel. 
With  this  winch  and  instrumentation  the  laboratory 
exercises  will  ejipose  students  to  the  application  of 


"Young  Scholars  Ocean  Science  Institute" 

The  Science  and  Matheniatics  Education  Institute  of 
California  5tate  University,  Long  Beach  involves  30 
students  in  grade..  9-10  in  a  2-part  program  focus- 
ing on  ocean  science.  In  the  program,  ocean  science 
scirves  as  a  vehicle  for  addressing  all  the  sciences 
and     sel  aspects    of    engineering.     Phase  I 

provides  3  1/2  weeks  in  residence  on  the  CSULB 
campus,  followed  by  a  3-day  field  excursion  on 
Catalina  Island,    During  the  summer,    students  also 
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study  how  science  operates,  culminating  in  a 
research  project  which  continues  into  the  subsequent 
school  year,  A  Icey  feature  of  this  phase  places  each 
student  at  the  side  of  a  working  scientist  or 
engineer,  to  devote  at  least  one  day  "shadowing  the 
scientist"* ,  Teain  teaching  involves  scientists  from 
the  university,  industry  and  Jr. /5r ,  High  School 
teachers. 

In  the  follow-up  phase  during  the  subsequent  school 
year,  students  continue  their  research  within  u 
network  which  provides  a  variety  of  support 
services ,  Six  Saturday  follow-up  sessions  enable 
students  to  continue  their  exploration  of  a  broad 
variety  of  science  and  engineering  possibilities,  as 
well  as  nurture  their  continuing  research. 


COLLEGE  SCIENCE  INSTROMENTATION 


encourage  and  motivate  minority  students,  are  being 
implemented'  These  include  a  Minority  Math /Science 
Program-  a  retention  activity  focussed  at  the 
undergraduate  level ,  which  is  patterned  after  a 
successful .  ongoing  Minority  Engineering  Program 
established  earlier  in  the  region ,  Critical 
elements  of  this  program  include  academic  support, 
tutoring,  personal  counseling.  a  student  study 
center,  summer  job  placement  assistance,  and  par- 
ticipation in  student  organizations.  At  the 
precollege  level,  a  Saturday  Science  Project  for 
elementary  school  students  and  teachers  is  being 
offered .  Science  Skills  Centers  which  offer 
enriched  classroom  experiences  for  students  ;jnd 
provide  a  setting  for  undertaking  improvements  in 
junior  high  mathematics  are  being  established .  in 
addition.  a  Sumimer  Science  Institute  is  being 
conducted  in  which  curriculum  development  activi- 
ties occur,  through  Joint  efforts  by  university  and 
precollege  faculty. 


Anjan  K,   Bhaumik  USE  6651914 

California  State  Univ  Los  Angeles  FY66  $30,550 

Los  Angeles.  Ca  Civil  Eng 


**Universal  Testing  Machine  for  Materials  Testing 
Laboratory" 

This  project  introduces  computer  assisted  testing  of 
materials  into  the  Civil  and  Mechanical  Engineering 
curricula  at  this  institution.  The  laboratory  that 
supports  this  project  includes  a  Tinius  Olsen 
Universal  Testing  Machine  with  an  integrated 
microcomputer.  This  equipment  not  only  permits 
students  to  carry  on  many  experiments  in  a  given  lab 
period .  but .  because  of  the  automated  data 
acquisition  and  display  capabilities  of  the 
equipment,  students  gain  a  greater  intuitive  feel 
for  the  behavior  of  materials. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTROMENTATION 

Phillip  J,  Gold  USE  6651329 

California  State  Univ  Loa  Angeles  FY66  Sll.317 

Los  Angeles.  CA                 ^  Mechanical  Eng 


"A  Cogeneration  Instrumentation  Liiboratory" 

This  project  permits  undergraduate  mechanical 
engineering  students  to  carry  on  experiments  on  a 
small-scale  cogeneration  system  that  is  instru- 
mented and  interfaced  to  a  data  acquisition  system. 
Student  experiments  and  projects  involve  both 
thermodynamic  and  economic  evaluation  of 
cogeneration  concepts.  They  also  learn  about 
techniques  of  computer  assisted  data  acquisition  in 
a  laboratory  environment. 

This  oward  is  being  matched  by  an  equal  sum  from 
the  grantee , 


CAREER  ACCESS  OPPORTUNITIES 

Theodore  j,  Crovello  USE  6650613 

Margaret  C,  Jefferson  FY66  S104,733 

David  Stoloff  FY69  SlOO.OOO 

Richard  Alvidrez 

California  State  University  Los  Angeles 
Los  Angeles.  CA 


COLLEGE  S':iENCE  INSTROMENTATION 

Young  C*   Kim  USE  8750146 

California  State  Univ  Los  Angeles  FY67  S12.660 

Los  Angeles.  CA  Civil  Eng 


"The  Southern  California  Access  Center  and  Network" 

This  prototype  project  includes  several  activities 
to  strengthen  minority  education  from  the  early 
grades  through  the  baccalaureate  degree.  It  was 
developed  under  the  leadership  of  California  State 
University-Los  Angeles,  with  cooperation  from  other 
California  State  University  institutions  in  the  Los 
Angeles  Basin,  the  Los  Angeles  School  System,  and 
business  and  industry.  During  the  first  year  of 
operation,  a  set  of  activities,  based  on  science  and 
mathematics    experiences,    and    designed   to  nurture. 


"^An  Undergraduate  Coastal  Hydraulics  Laboratory 
Wave  Generating  Channel"* 

This  project  is  to  construct  a  wave  generating 
channel  for  the  undergraduate  fluids  laboratory  in 
coastal  hydraulics.  It  will  provide  the  students 
equipment  to  study  wave  mechanics,  kinematics,  and 
wave  transformation.  The  channel  will  be  used  in 
courses  covering  coastal  hydraulics  and  coastal 
engineering , 
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COLLEGE  SCIENCE  INSTRUMEHTATION 

Edutrdo        Ochoa  USE  8750397 

California  State  Univ  Los  Angeles  FV37  S50,000 

Los  Angeles*  CA  Economics 


'^Economics  and  Statistics  Microcomputer  Laboratory** 


many  research  laboratories  employing  techniques  of 
gerr^  manipulation. 

Pre-prof essional  students  can  be  prepared  better  to 
understand  and  appreciate  diagnostic  and 
therapeutic  techniques  stemming  from  the  new 
biotechnology  and  to  appreciate  its  potential  for 
the  future  practice  of  medicine. 


This  project  would  fund  a  micro  computer  classroom/ 
laboratory  dedicated  to  economics ,  statistics  and 
<3uantitative  methods.  class  support  and  student 
research .  The  economics  and  statistics  department 
currently  relies  on  the  campus  mainframe  computers 
(Cyber)  and  standard  academic  software  (Minitab, 
SPSS)  for  course  projects  in  business  statistics  and 
uses  programs  wri  tten  by  faculty  for  pedagogical 
support  in  economic  theory  courses .  This  environ- 
ment is  not  easy  for  undergraduates  to  decl  with  and 
is  not  typical  of  the  situation  they  will  work  if* 
after  graduation.  Further,  the  quantitative  2nd 
statistical  software  being  developed  for  business 
today  is  designed  for  the  stand  alone  desktop 
environment.  Micro  computers  will  be  significantly 
more  **user  friendly"  and  will  permit  the  faculty  to 
concentrate  their  instruction  on  the  theory  and 
technii^ues  of  the  subject  matter  without  having  to 
teach  the  student  how  to  use  the  computer. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Sandra  B.  Sharp 

California  State  Univ  Los  Angeles 
Los  Angeles  CA 


USE  3750337 
FVe?  $49,421 
Biology 


''Gene  Manipulation :  A  Practical  Undergraduate 
Education  in  the  Theory ,  Methods ,  and  Potential  of 
Biot echnology" 


COLLEGE  SCIENCE  INSTRUMENTATION 


P.  K.  Subramanian 

California  State  Univ  Los  Angeles 

Los  Angeles,  CA 


USE  3352276 
FY83  S50,449 
Mathematics 


"Microcomputer  Laboratory  Facility  to  Upgrade  the 
Teaching  of  Undergraduate  Numerical  Analysis  and 
Related  Courses'* 


The  Department  of  Mathematics  and  Computer  Science 
will  e^^tablish  a  microcomputer  laboratory  for 
advanced  undergraduate  courses .  The  computational 
nature  of  the  Numerical  Analysis,  Numerical 
Calculus,  and  Linear  Programming  courses  will  be 
revised  and  Applied  Linear  Algebra  will  be  added  to 
the  curriculum.  Two-  thirds  of  the  student  body  Jtre 
minorities . 

The  laboratory  will  consist  of  30  computers  with 
access  to  all  campus  computers,  video  projector  and 
printing  stations. 

The  grantee  is  providing  an  equal  sum  obtained  from 
non-Fedoral  sources. 


With  the  equipment  (cent  r if uges ,  incubation 
equipment,  specialized  storage  apparatus,  a  DNA 
phot odocumen t a tion  system,  water  purification 
equipment  and  electrophoresis  apparatus)  secured 
through  this  project,  this  Biology  Department  is 
expanding  its  course  offerings  in  Molecular  Biology 
to  include  j  core  of  four  courses  to  deal  with  bio- 
technology at  various  levels.  Two  of  these  provide 
intensive  experience  with  practical  genetic  manipu- 
lation procedures  in  a  student  genetic  engineering 
laboratory. 


CAKEER  ACCESS  OPPORTUNITIES 

Victor  H.  Galloway  USE  8350656 

Steven  Ray  FYBB  S91.000 

California  State  University  Northridge  Other  NEC 
Northridge,  CA 


"Car'»er  Access  Opportunities 
Technology  for  Deaf  Students" 


in     Science  and 


Recent  advances  in  the  technology  of  gene  manipula* 
tion  have  created  a  booming  new  industry,  an  extra- 
ordinarily powerful  research  tool,  and  promises  for 
novel  solutions  to  medical ,  environmental ,  and 
agricultural /industrial  problems .  A  broad  spectrum 
of  undergraduates  have  a  need  for  education  in  the 
new  molecular  biology.  Those  who  plan  to  continue 
in  research -oriented  higher  degree  programs  will 
profit  greatly  from  having  practical  knowledge  and 
laboratory  skills  that  will  equip  them  to  apply 
modern  molecular  genetic  approaches  to  research 
problems .  Students  terminating  their  formal  educa- 
tion at  the  B.S. -level  can  be  immediately  employe- 
able  in  the  biotechnology  industry  or  in  one  of  the 


er|c 


Th  *G  model  project  was  deveZoned  by  the  National 
Center  on  Deafness  at  the  grantee  institution. 
During  the  first  year,  learning  experiences  aro 
being  provided  for  elementary,  junior  high  and 
senior  high  students  to  stimulate  their  interest  in 
science  and  technology  by  providing  deaf  students 
with  enhanced  access  to  existing  programs  through 
the  provision  of  interpreting  services .  The 
emphasis  on  existing  programs  is  to  minimize 
redundancy  while  providing  deaf  students  with 
access  to  mainstream  programs.  Plans  for  the  second 
year  and  beyond  will  focus  on  reducing  the 
attrition  among  deaf  students  at  the  postsecondary 
level.  This  wil,   be  accomplished  by  providing  more 
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intensive  interpreting,  notetaking  and  tutorial 
services  for  deaf  students .  Additional  services, 
provided  in  the  form  of  specialized  training  for 
interpreters,  will  be  made  available  to  regional 
Junior  colleges.  This  will  facilitate  access  to 
science  and  technology  for  deaf  students  on  those 
campuses. 


facility  design  and  operation  and  transportation 
systems  planning  and  management.  The  project  makes 
electronic  data  acquisition  equipment  and  data 
analysis  software  available  to  undergraduate 
student;*  for  use  in  class  assignments  and  projects. 
The  equipment  made  available  for  this  project 
includes  traffic  counting  equipment  and  sof *',ware, 
turning  movement  counter,  and  in-motion  data 
collection  system. 


TEACHER  ENHANCEMENT  PROGRAM 

Steven  B,  Oppenheimer 
California  State  Univ  Northridge 
Morthridge,  CA 


"Advances  in  Biological  Science" 


TPE  8650081 
FYeS  3121,057 
FY87  S113, 765 
FY88  S137, 547 
FY89  S24,000 
Biology 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
James  G.  Simes 

Cal  $tate  University  Sacramento 
Sacramento,  CA 


USE  8851141 
FY88  S50,000 
Electrical  Eng 


This  project  will  provide  professional  development 
for  120  outstanding  junior  a^nd  senior  high  school 
science  teachers.  The  teachers  will  learn  concepts 
and  laboratory  methods  associated  with  contemporary 
research  at  the  frontiers  of  biology,  and  they  will 
prepare  appropriate  lesson  plans  and  laboratory 
activities  for  secondary  school  students .  The 
biologists  making  the  presentaticns  have  been  chosen 
on  the  basis  of  research  skills  ano  award-winning 
teaching.  A  feature  of  the  program  will  be  a  keynote 
address  and  visit  with  Nobel  Laureate  Frincis  Crick, 
CO -discoverer  of  DNA  .  The  program  staff  also 
includes  science  educators  from  the  .ocal  school 
district  and  from  higher  education. 

This  project  will  address  topics  at  the  "frontiers  of 
nutrition,  marine  biology,  genetic  engineering  and 
recombinant  DNA  technology,  human  ecology,  cancer 
biology,  electron  microscopy,  cell  biology, 
developmental  biology '  and  computer  applications  in 
biological  research.  The  laboratory  program  will 
stress  methods  and  materials  in  modern  cell  biology. 

Products  of  the  project  will  include  a  book ,  video 
tapes,  and  laboratory  activities  that  are  both 
relevant  and  appropriate  for  secondary  school 
students.  It  is  anticipated  that  these  products  will 
be  sponsored  in  part  by  local  corporations  or 
organizations.  Another  anticipated  project  outcome 
will  be  the  initiation  of  courses  or  extracurri- 
cular activities  in  selected  secondary  schools  that 
stimulate  and  support  students  conducting  inde- 
pendent research  projects. 


COLLEGE  Science  instrumentation 

Joan  Al-Kaziiy 

Cal  State  University  Sacramento 
Sacramento,  CA 


USE  8851278 
FYe8  $6,650 
Civil  Eng 


"Traffic  Data  Acquisition  and  Analysis  Laboratory" 


This  project  supports  the  enhancement  of  the 
teaching  of  Transportation  Engineering  at  this 
institution.  Computers  are  integrated  into  two 
undergraduat  e     courses     covering     transport  at ion 


ERIC 


"General  Purpose  Instrumentation  Bus  Laboratory" 

This  project  provides  eight  (8)  General  Purpose 
Instrumentatior  Bus  (GPIB)  equipped  laboratory 
stations  for  undergraduate  students  in  this 
institution ' s  electrical  and  electronics  engin- 
eering program.  The  stations  are  used  in  the  first 
Junior-level  circuits  lab  and  the  first  Junior- 
level  electronics  lab ,  Each  station  consists  of  a 
triple  power  supply,  a  function  generator,  a 
digital  voltmeter,  an  oscilloscope,  a  multiplexing 
switch ,  a  GPIB  controller  and  a  printer .  This 
laboratory  configuration  permits  major  revisions  in 
the  curriculum  impacted  by  the  lab,  revisions  that 
take  advantage  of  the  changes  in  technology  repre- 
sented by  this  lab  setup. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


PRIVATE  SECTOR  PAI^TMERSHIPS 
Mary  Poplin 

Claremont  Graduate  School 
Claremont ,  CA 


"Southern  Cali  torn i a  Science 
Education  Collaborative" 


TPE  8651067 
FY8S  S70,000 
FY89  $91,492 
Other  MEC 


and  Mathematics 


The  Claremont  Science  and  Mathematics 
Collaborative,  a  partnership  of  the  Claremont 
Graduate  School .  local  industrial  leaders,  expert 
pre- college  science  and  mathematics  teachers,  and 
area  school  districts,  will  develop  and  operate  a 
program  to  facilitate  mid-career  moves  into  teach- 
ing by  industry  scientists  and  engineers.  With  the 
cooperation  of  their  managements,  exp'3rienced 
technical  graduates  in  industry  who  are  interested 
in  entering  science  and  mathematics  teaching  will 
be  recruited  into  a  special  program  of  the 
Claremont  Teacher  Education  Internship  Program. 
Here  they  ^^ill  initiaJly  spend  one  summer  in  on- 
campus  courses  and  orientation  at  Claremont,  then 
one  year  in  a  school  teaching  full  time  with  the 


DIRECTORY  OF  AWARDS  —  FISCAL  YEARS  1987 


88 


29 


support  and  guidance  of  a  ma^^ter-teacher  mentor,  and 
then  one  more  summer  on  campus .  They  can  then  be 
certified  for  teaching  in  California,  and  with  an 
additional  eight  credits  they  can  receive  a  Kaster 
of  Artd  in  Teaching  degree.  Transition  financial 
support  for  the  participants  will  be  provided  by 
their  industrial  employers*  the  Claremont  Graduate 
School '  and  the  National  Science  Foundation. 
Industry  support  will  be  developt>d  and  coordinated 
by  the  Technology  Exchange  Center,  fin  existing 
organization  of  local  industry,  education.  and 
government  leaders. 

Cost  sharing  by  the  partners  will  total  60%  of  the 
NSF  funding. 


TPE  8851090 
FY88  $69,537 
Mathematics 


PRIVATE  SECTOR  PARTNERSHIPS 

Mariana  V.  Latham 

Cupertino  Union  School  District 

Cupertino,  CA 


"Mathematics  in  Everyday  Life" 


The  Cupertino  (CA)  Union  School  District .  in 
partnership  with  the  Cupertino  Chamber  of  Commerce 
and  volunt  f^er  accountants,  stockbrokers .  and 
ba^.  cers,  will  develop  a  mathematics  program 
"Mathematics  in  Everyday  Life"  —  for  4 -6th  grade 
students. 


INFORMAL  SCIENCE  EDUCATION 

Thomas  G.  Musca 
Ramon  Menendez 
Kate  Long 

East  Side  Productions 
Santa  Monica,  CA 


MDR  8652300 
FY87  $162,019 
FY88  $  10,000 
Mathematics 


"Walking  on  water^ :  A  Presentation  of  the  PBS 
American  Playhouse  Series" 

This  project,  WALKING  ON  WATER,  chronicles  the 
success  of  Jaime  Escalante ' s  nationally  acclaimed 
mathematics  program  at  Garfield  High  School  In  Los 
Angeles.  Overcoming  crime,  poverty  and  a  50% 
drop-out  rate,  Mr.  Escalante  transformed  Hispanic 
students  with  deficient  scholastic  backgrounds  into 
the  top  calculus  students  in  the  country.  As  a 
result  of  this  success.  Garfield  High  School  is  now 
a  magnet  school  for  math  and  science  in  the  Los 
Angeles  School  District. 

Mr.  Escalante's  story  will  be  told  in  a  90  minute 
film  docudrama  which  will  air  nationally  on  public 
television  s  American  PlayhoU:3e  series .  the  14th 
most  popular  program  on  PBS  reaching  1.2  million 
homes.  The  film  is  designed  for  general  theatrical 
release,  for  educational  distribution  on  cable,  for 
videocassette  release  and  will  be  dubbed  ii  Spanish 
for  airing  in  Spanish  theaters.  In  addition.  Eddie 
Olmas,  the  Emmy  award  winning  star  of  Miami  Vice 
who  portrays  Mr.  Escalanate  in  the  film,  will  use 
the  film  in  personal  appearances 

Additional  funds  are  recommended  to  develop  an 
outreach  program  with  Hispanic  organization 
nationwide. 


The  program  will  utilize  the  expertise  of  the 
volunteer  accountants ,  bankers,  and  stockbrokers  in 
the  local  community  to  work  with  teachers  to  develop 
lessons  for  the  classroom  which  provide  practical 
math  applications  and  real  life  skills  to  students. 
Two  new  units  —  "Project  Bookkeeping"  and  ""Project 
Stockmarkef  will    be    developed    to  complement 

^Project  Banking^,  a  previously  developed  unit  which 
will  also  be  revised  as  dictated  by  classroom 
experience .  Completed  mat trials  will  be  made 
available  for  use  throughout  the  Cupertino  district 
and  information  about  the  program  will  be 
disseminated  through  county  education  offices  and 
the  State  Chamber  of  Commerce. 

Cost  sharing  by  the  school  district  and  private 
sector  people  and  organizations  will  equal  70%  of 
the  KSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  C.   Eckert  USE  8652804 

Harvey  Mudd  College  FY88  $17,228 

Claremont ,  CA  Physics 


"Undergraduate  Laboratory  on  the  Measurement  of 
Temperature  E>ependent  Properties  ot  Materials** 

One  of  the  best  methods  for  studying  the  underlying 
mechanisms  associated  with  the  properties  of  a 
material  is  to  make  measurements  of  the  temperature 
dependence  of  intrinsic  properties  of  the  material. 
This  fact  has  been  brought  home  forcefully  in 
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r^vitiwing  the  work  currently  in  progress  on  the  new 
high  Tc  superconductors*  Despite  the  importance  of 
understanding  the  significance  of  such  measurements 
and  the  techniques  involved  in  making  them,  many 
students  have  had  very  little  opportunity  for 
laboratory  exposure  in  this  area.  In  this  project 
two  systems  for  the  measurement  of  temperature 
dependent  properties  will  be  developed  for  use  in 
the  upper  and  lower  level  student  laboratories*  The 
systems  uill  include  two  Hansen  High-Tran  Liquid 
Transfer  Systems,  for  sample  cooling  and  temperature 
control,  and  two  Hewlett  Packard  150  series  personal 
computer  systems  for  data  acquisition  and  real-time 
analysis  *  The  new  equipment  will  be  used  in  the 
sophomore- level  modern  physics  laboratory  to  make 
measurements  of  transport  properties  that  can  be 
explained  in  terms  of  a  simple  free-electron  model, 
in  the  senior-level  advanced  laboratory  to 
investigate  the  properties  of  superconductors, 
quasi^low  dimensional  conductors  and  other  novel 
materials,  and  also  in  individual  student  research 
projects. 


Fouri  er  transform  spectroscopy:  it  requires 
extensive  computation  using  the  fast  Fourier 
transform  algorithm.  The  second  is  a  photon 
statistics  experiment,  which  requires  the  acqui- 
sition and  analysis  of  large  quantities  of  data. 
The  third  is  an  atomic  spectroscopy  experiment 
which  relies  upon  computer-aided  data  acquisiticn 
to  eliminate  systematic  drifts  while  increasing  the 
signal -to- noise  ratio*  All  three  experiments 
depend  critically  on  the  Judicious  use  of 
computers.  In  order  to  equip  these  experiments, 
three  DEC  L5I-11/2  microcomputers  will  be  ungraded 
by  the  addition  of  hardware  and  software  for  data 
acquisition  and  for  communications  to  provide 
access  to  the  Harvey  Hudd  College  central  network 
of  VAX  computers*  In  addition,  the  department  will 
purchase  a  stepping  motor  to  complete  a  Fourier 
t  ransf orm  spectrometer  and  photon  count  ing 
accessories .  The  new  equipment  will  used  in  a 
junior-level  optics  laboratory,  a  senior-'  evel 
advanced  laboratory,  and  in  individual  student 
research  projects. 


This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMEHTATIOW 


COLLEGE  SCIENCE  INSTRUMENTATION 

Hichael  A.  Erlinger 
Harvey  Mudd  College 
Claremont ,  CA 


USE  3750727 
FY37  $50,000 
Computer  Science 


"Parallel  Processing  System  for  Undergraduate 
Instruction** 

The  Objective  of  this  project  is  to  set  up  a 
parallel  processing  facility  in  support  of  courses 
in  concurrent  processing.  The  core  of  the  proposed 
system  is  a  Sequent  Balance  8000  computer  with  eight 
processors.  eight  megabytes  of  ^nemory  and  an 
ethernet  interface.  The  parallel  processor  will  be 
used  in  several  computer  science  courses  and  student 
design  projects. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  C.  Haskell 
Harvey  Hudd  College 
Claremont ,  CA 


USE  3750246 
rTS7  $15, 373 
Physics 


**IntroducLioii  of  Co(rtputer -Aided  Data  Acquisition  and 
Analysis  in  Advanced  Undergraduate  Physics 
Instructional  Laboratories" 

Computers  have  revolutionized  experimental  methods 
in  physics,  yet  physics  students  have  not  had  the 
equipment  to  use  computers  for  data  acquisition  and 
analysis*  The  Physics  Department  at  Harvey  Mudd 
will  integrate  computer  systems  into  three  labora- 
tory experiments*     The  first  experiment  Is  in 


Gerald  R.  Van  Hecke 
Harvey  Hudd  College 
Claremont ,  CA 


**A  Mult  i -Functional 
Undergraduate  Chemistr/'' 


USE  3351337 
FY33  $53,217 
Chemistry 


Laser     Laboratory  for 


A  central  multi-functional  laser  laboratory  is 
being  created .  The  laboratory  is  allowing  the 
unique  capabilities  of  laser  light  sources  and 
computer- assisted  data  acquisition  and  analysis  to 
be  realized  by  undergraduate  students.  The  facility 
is  providing  the  means  to  au9^ent  the  teaching  of 
classical  thermodynamics,  integrating  the  teaching 
of  molecular  spectroscopy  across  three  years  of 
study  and  providing  an  opportunity  for  experi- 
mentation in  kinetic  studies.  Specifically  the 
laboratory  consists  of  two  laser  light  sources  (an 
argon  laser  and  a  nitrogen -pumped  dye  laser) , 
associated  optics,  a  monochromator ,  sample  holders, 
a  detection  system,  and  a  microcomputer  for 
experiment  control  and  data  analysis.  The  equipment 
is  mounted  on  a  common  optical  table  to  allow  for 
the  modular  design  of  experiments  which  share  a 
common  source  or  detector,  providing  an  economy  of 
scale.  The  system  allows  novel  measurements  of 
physical  and  chemical  properties  in  ways  which  more 
clearly  elucidate  these  properties  as  well  as 
illustrate  the  power  of  modern  optical  techniques. 
In  addition,  students'  experience  with  computer 
control  and  interfacing  is  being  significantly 
enhanced.  It  is  planned  to  describe  the  successful 
projects  in  the  literature  to  provide  impact  beyond 
the  local  facility. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 
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TEACHER  ENHAflCEKErn'  PROGRAM 

Rose  Ehrew 
Holy  Names  College 
Oakland.  CA 


TPE  6751526 
FY87  $216,297 
FSf&&  $202,631 
Mathematics 


""Mathematics  In-Service  for  Oakland  Teachers" 

This  two-year  project  serves  the  middle  and  high 
school  mathematics  teachers  in  Oakland.  California . 
Pour-week  summor  workshops^  organized  around  the 
California  Mathematics  Pramework  and  the  district 's 
adoption  of  new  textbook  series^  enhance  the  parti^ 
cipants^  problem-solving  skills^  knowledge  of  mathe- 
matics, and  familiarity  wj.th  teaching  strategies. 
Academic-year  activities  include  follow-^up  workshops 
and  visits  to  the  participants'  classes. 

The  first  year  of  this  college  and  public  school 
collaborative  will  provide  an  intense  four-week 
summer  institute  and  monthly  academic  year  follow-up 
for  90  junior  and  senior  high  school  (7-12) 
mathematics  teachers  of  the  Oakland  Public  Schools 
in  California.  The  second  year  is  designed  for  90 
middle  school  (5-6)  Oakland  teachers .  At  least 
sixty  percent  of  the  teachers  will  be  minorities. 
The  plan  is  to  assist  the  teachers  upgrade  and 
deepen  their  mathematical  knowledge,  beyond  the 
materials  of  the  new  text  book  adoptions.  The 
content  for  the  first  year  will  range  from 
pre-algebra  to  pre-calculus ^  with  geometry  a 
requirement  for  all  teachers .  In  addition^ 
effective  teaching  methods,  assessment  materials . 
and  classroom  procedures  will  be  explored. 

The  project  is  now  in  its  second  year.  The  first 
year 's  activities  were  targeted  at  teachers  of 
grades  7-12,  and  the  second  year  *  s  at  those  of 
grades  5-6. 


RESEARCH  IN  TEACHING  AND  LEARNING 
Roy  0.  Pea 

Institute  for  Research  on  Learning 
Palo  Alto,  CA 


MDR  e8555&2 
PVee  S325.996 
Pya9  S327.792 
Physics 


"Cognitive  Processes  in  Understanding  and  Using 
Scientific  Diagrams'" 

Cognitive  research  indicates  that  science  ex  per  Lt» 
commonly  use  diagrams  as  mediational  tools  for 
reasoning  visually*  But  in  science  education 
materials  and  practices^  visuals  are  typically 
"aids"  rather  than  fundamental  representations.  This 
research  will  examine  how  students  learn  to 
comprehends  use*  and  construct  diagrams  as  thinking 
tools.  It  will  f :^cus  on  the  diagram-dense  field  of 
beginning  optics .  The  project  has  two  interacting 
phases t  research  on  how  students  understand  static 
optics  <^iagramSs  and  development  and  refinement  of 
prototype  computer-  based  dynamic  diagrams  and 
diagramming  tools*  Specific  tasks  are:  (1)  Pilot 
research,   and  analysis  of  diagrams  in  optics  texts. 


(2)  research  on  instructional  practices  with  these 
diagrams.  (3)  research  on  student  understanding  and 
use  of  diagrams.  {4)  the  design  and  development  of 
interactive  diagrams  and  a  dynamic  diagram- 
construction  kit,  (5)  research  with  prototypes,  and 
(6)  creation  and  dissemination  of  interactive  dia- 
grams in  science  education.  Such  research  on  visual 
education  in  science  will  help  guide  development  of 
new  curricula  and  software  for  science  education. 
The  project  team  of  cognitive  scientists,  science 
educators.  graphics  specialists  *  and  systems 
developers  is  devoted  to  promoting  learning  and 
reasoning  in  science  with  new  data,  theory,  and 
innovative  prototypes  of  dynamic  diagrams.  These 
interdisciplinary  activities  link  science  education 
research,  materials  development ,  and  classroom 
activities .  Cost  sharing  is  provided  by  the 
Institute  for  Research  on  Learning*  which  is 
contributing  indirect  costs,  and  APPLE*  which  is 
contributing  four  Macintosh  II  systems. 


TEACHER  EHHANCEMENT  PROGRAM 

Hector  Timourian 

Lawrence  Livermore  Laboratory 

Livermore.  CA 


TPE  &6519ee 
FY87  $280,470 
El em  Science 


er|c 


■'Helping  Our  Partners  Enrich  Science  (HOPES)  ;  A 
Partnership  In  Elementary  Science  Inservice 
Training" 

This  proposal  will  utilize  the  expertise  of  30-50 
local  science  professionals  (Content  Specialists) 
and  150  elementary  school  teachers  in  a  four-week 
inservice  training  partnership.  The  workshop  will 
benefit  from  the  strength  and  uniqueness  derived 
from  the  active  participation  of  two  science-rich 
communities.  One  is  the  greater  Livermore, 
California  area ,  that  includes  5000  practicing 
scientists,  technologists  and  engineers.  The  other 
community  is  the  *'Space  Coast**  area  of  Brevard 
county,  Plorida,  where  the  science  resources  are 
even  greater  than  those  of  Livermore. 

The  aim  of  '^Helping  Our  Partners  Enrich  Science** 
(HOPES)  is  to  bring  a  high  quality  science  program 
into  the  elementtary  classroom  and  is  based  on  a 
proven  pilot  program,  HOPES  summer  workshop  will 
include  content  training,  topic  selection,  lesson 
development,  mentor  teachers  development,  follow-up 
activities  and  the  development  of  a  manual .  The 
program  wi.ll  involve  scientists  and  teachers  work- 
ing together  in  the  learning*  teaching  and  sharing 
of  basic  skills,  strategies,  methodologies  and 
content  information  for  effective  teaching  of 
science. 

The  staff  for  both  locations  of  this  project  is 
highly  qualified,  in  addition  to  the  college  level 
personnel,  two  master  teachers  are  included  on  the 
instructional  staff.  The  combined  team  represents 
a  broad  range  of  experience  in  science  and  science 
education. 

HOPES  should  provide  a  highly  refined  and  well 
documented  program  for  teacher  inservice  training 
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in  science  and  for  training  scientists  and  engineers 
as  classroom  resources .  This  program  has  the 
potential  to  become  3  model  i^hich  can  be  replicated 
in  many  other  science-rich  communities  throughout 
the  country* 


INSTRUCnOfJAL  MATERIALS  DEVELOPMENT  PROGRAM 


Roberta  M.  Jaffe 
Gary  Apple 

Life  Lab  Science  Program  Inc 
Capltola,  CA 


MDR  37 51 S 33 
FY33  $454-S54 
FY39  $502,696 
FY90  $646,461 
FY91  $650,676 
Life  Sciences 


""Life  Lab  Science  Program:  Development  of  a 
Comprehensive  Experiential  Elementary  Science 
Curriculum** 

This  is  a  broad  ejtpansion  of  a  program  thM.  has  had 
ten  years  of  successful  piloting  and  tryoots 
throughout  the  country*  particularly  in  California* 
It  had  some  previous  National  Science  Foundation  and 
S.  Department  of  Education  funding. 


biology  of  sharks  to  15  museums  and  more  than 
1,000.000  visitors  nationi^ide.  The  exhibition  i^ill 
include  mounted  specimens,  artifacts,  models  and 
replicas,  and  interactive  ejthibition  elements.  It 
will  provide  visitors  with  a  picture  of  the  under- 
sea world  of  sharks,  their  diversity  and  abun- 
dance; with  an  understanding  of  the  basic  biology 
of  sharks,  including  sharks'  differences  from  bony 
fish ,  their  fossil  and  current  natural  history, 
reproduction,  and  behavior:  and  with  an  appre- 
ciation of  the  interaction  between  sharks  and 
humans  in  history,  in  myth,  and  in  man^s  current 
intensive  use  of  ocean  environments. 

A  teacher ' s  guide  and  school  loan  study  kits  of 
objects  and  artifacts  will  be  available  in  each 
museum  location ,  Substantial  prior  analysis  of 
visitor  misconceptions  about  sharks  has  been  done, 
and  formative  evaluation  will  be  used  to  select 
exhibit  components  and  interactive  technologies. 
Cost  sharing  amounts  to  52%  ot  the  project  total t 


This  garden-based  program  for  grades  K-6  will  expand 
the  proposers'  current  life  science  program  into  a 
comprehensive  elementary  science  program.  It  offers 
an  explicit  plan  to  involve  students  in  a  substan- 
tial number  of  good,  hands-on  experiences.  The 
materials  for  hands-on  work  are  familiar  to  most 
teachers  and,  in  terms  of  their  quantities  and  cost, 
are  both  affordable  and  manageable. 

The  Life  Lab  Science  Program  integrates  conceptual 
learning  and  practical  applications  to  demonstrate 
to  students  how  science  relates  to  everyday  life. 
They  learn  ^  for  ejtample,  how  their  bodies,  like 
plants ,  need  nutrients  that  ^re  available  from 
various  sources.  This  learning  is  gained  through 
chemical  ejtperiments  with,  and  data  analysis  of, 
nutrients  in  soil .  A  variety  of  learnings  are 
derived  from  this  work^  including  some  that  relate 
to  ecology,  ethical  issues,   and  decision-making. 

Addison -Wesley  Publishing  Company  will  provide 
strong  staff  and  financial  support  ($2.4M) .  This 
support  assures  potential  for  broad  use  of  this 
program  in  our  schools. 


MDR  o/bl86a 
FY88  $181,512 
Ocean  Biology 


INFORMAL  SCIENCE  EDUCATION 

Camin  C  Swift 
Judith  Chovan 
Jeffrey  Seigal 
James  Olson 
Los  Angeles  County 

Museum  of  Natural  History 
Los  Angeles^  CA 


**A  National  Traveling  Exhibition  on  the  Biology  of 
Sharks" 

The  kos  Angeles  County  Museum  of  Natural  History 
will  design,  construct  and  circulate  a  3, 000  square 
foot    travelling  natural    history  ejthibition  on  the 


PRIVATE  SECTOR  PARTNERSHIPS 
Patricia  C^  Dung 

Los  Angeles  Educational  Partnership 
Los  Angeles.  CA 


TPE  3351081 
FY83  $123,170 
FYS9  $271, d20 
Other  NEC 


**Target  Science* 

Target  Science  is  a  project  designed  to  develop  a 
replicable  model  for  revitalizing  the  teaching  of 
K'^12  science  in  highly  impacted  urban  schools. 

The  goals  of  Target  S''  lence  are  to  (1)  provide 
replicable  methods  for  science  teachers  and  their 
private  sector,  university,  and  community  partners 
to  collaboratively  identify  needs  for  improving 
instructional  delivery,  and  then  develop  strategies 
that  will  successfully  respond  to  these  needs,  and 
<2)  provide  replicable  methods  to  channel  science- 
rich  community  resources  to  science  teachers  in  a 
manner  that  i^ill  facilitate  and  stimulate  positive 
and  enduring  change  in  the  delivery  of  K-12  science 
instruction. 

Target  Science  is  designed  to  meet  these  goals  by 
creating  a  model  that  (1)  builds  an  environment  to 
nurture  and  stimulate  chancre  (K-12  Service 
Dialogues.  Science  Forums,  and  Family  Science 
Workshops ) ,  (2)  establishes  methods  for  improving 
science  teacher  knoi^ledge  bases  and  instructional 
delivery  techniques  {Mini -grants.  Science  Center 
Grants*  Professional  Development  Grants,  K-'12 
Science  Workshops  and  IISME)  and  (3)  enhances 
communications  in  general  and  information  exchange 
in  particular  (TELEventure) . 

Cost  sharing  by  the  partners  i^ill  total  738%  of  the 
NSF  funding. 
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TEACHER  PBEPARATION  PROGRAM 


Franklin  E.  Fisher 

Loyola  Marymount  University 

Lob  Angeles .  CA 


USE    ^504  54 
FY37  $4i,000 
Mechanical  Eng 


^'An  Undergraduate  Materials  Science/Metallurgy 
Laboratory" 

The  undergraduate  materials  science  and  metallurgy 
laboratory  will  be  upgraded  with  modern  equipment . 
In  addition,  the  emphasis  ii;  the  laboratory  will  be 
changed  from  qualitative  to  quantitative  measure- 
ments. Improved  will  be  the  present  experiments  in 
deformation  hardening.  alloying  effects .  heat 
treatment ,  recrystallization,  precipitation  harden- 
ing, and  martensitic  strengthening.  With  the  new 
equipment ,  five  new  experiments  will  be  added 
covering  time,  temperature,  transformation  curves , 
St ress -strain  characteristics,  solid  solution 
hardening ,  multiphase  eutectic  st  ructures  and 
general  metallography.  These  new  experiments  will 
use  instruments  such  as  nanovoltm&ters  and  electro- 
meters ,  micro-  and  regular  hardness  testers ,  and 
optical  microscopes. 


INFORMAL  SCIENCE  EDUCATION 

Lenore  Blum 
Mills  College 
Oakland,  CA 


MDR  8751452 
FVtje  $66,  776 
Mathematics 


'An  Interactive  Video  Project  to  Enhance  the  Value 
of  Educational  Television** 

Dr.  Lenore  Blum  and  associates  at  Mills  College  plan 
to  explore  the  use  of  an  interactive  videodisc 
environment  for  elementary  education  in  mathematics 
using  existing  materials  from  SQUARE  ONE  TV.  The 
project  will  use  a  prototype  interactive  computer 
learning  system  that  uses  icons  embedded  within  an 
exploratory  environment  to  allow  learners  to  select 
their  own  activities.  The  system  allov^s  videodisc 
materials  to  be  easily  combined  within  an 
interactive  computer  environment  and  includes 
browsing ,  lesson  selection ,  open  exploration . 
practice  problems,  and  extended  activities  keyed  to 
the  SQUARE  ONE  TV  material. 

They  will  produce  a  videodisc  with  source  materials 
provided  by  Children *s  Television  Workshop,  design 
the  inte/ractive  environment,  and  evaluate  its 
effectiveness  with  trial  groups  of  teichers, 
student  s,  and  others  in  formal  and  informal 
settings-  This  modest  proposal  will  extend  the  range 
of  utilization  of  S(}UARE  ONE  TV  and  provide  valuable 
information  on  its  potential  use  in  non-broadcast 
settings. 

A  supplement  was  added  to  allow  the  project  staff  to 
utilize  the  services  of  a  noted  mathematics 
education  consultant  to  strengthen  the  software 
design  of  their  Square  One  TV  research  videodisc. 


Jane  Bowyer 
Mills  College 
Oakland,  CA 


"^Midcareer  Mathemati  cs  and 
Preparation  Program  (MCMS) " 


TPE  6751487 
FYB7  $177,678 
FY89  $126,006 
Fy90  $  85,000 
HS  Sci/Math 

Science  Teacher 


This  three-year  teacher  preparation  project  will 
develop  and  evaluate  a  model  for  recruiting  and 
preparing  midcareer  persons  to  teach  secondary 
school  science  and  mathematics.  Mills  College  and 
the  Lawrence  Hall  of  Science  (University  of 
California,  Berkeley)  faculties  will  address  the 
issues  of  the  critical  shortage  of  well -qualified 
secondary  science  and  mathematics  teachers  through 
an  innovative  two-year  graduate  Midcareer 
Mathematics^  and  Science  Program  (MCMS) . 

The  aims  of  t  he  program  are  to:  (1)  attract 
midcareer  persons  with  strong  academic  and  applied 
backgrounds  in  mathematics  and  science;  (2)  develop 
model  content  update  and  methods  courses  for  the 
midcareer  population;  (3)  implement  a  preservice 
teacher  education  program  specifically  tailored  to 
these  midcareer  candidates.  The  new  model  courses 
will  emphasize  recent  develof^ents  and  applications 
in  the  fields  of  mathematics^  physics ,  chemistry, 
and  biology  and  their  relationships  to  the  high 
school  curriculum;  the  integration  of  concepts 
within  and  across  fields;  and  hands-on,  interactive 
teaching  strategies  developed  in  subject-specific 
methods  classes  and  in  school-based  experiences. 
Course  development,  implementation  of  the  model 
program,  and  evaluation  of  program  effects  will 
lead  to  a  self-sufficient  component  of  the  Mills 
College  credential  program,  to  technical  reports  of 
program  development  and  effect .  and  to  instruc- 
tional materials  which  can  be  implemented  at  other 
sites . 


COLLEGE  SCIENCi:  INSTRUMENTATION 

Clinton  D.  Harper 
Moorpark  College 
Moorpark,  CA 


USE  5852053 
FY55  $19,624 
Physics 


ERIC 


^'Development  of  a  Modern  Physics  Laboratory  for 
Lower -vDi vision  Undergraduate  Stud&nts** 

TMs  project  proposes  to  begin  the  first  phase  of 
the  development  of  a  modern  physics  laboratory 
facility  for  freshman  and  sophomore  science  majors. 
Students  principally  affected  will  be  majors  in 
physics,  engineering,  mathematics,  electro-optics 
and  the  biological  sciences. 

\ne  equipment  proposed  for  purchase  consists  of  six 
stuL xnt  gamma  ray  mult?  -channel  analyzer  stations. 
Each  station,  which  ':ypically  will  accommodate  two 
students,  has  an  IBM  compatible  Intel  60266  based 
microcomputer  and  plotter  interfaced  with  a  multi- 
channel analyzer  board.  A  scintillation  detector 
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and  amplifier  detects  gamma  radiation  from  a  number 
of  sources^  enabling  the  students  to  perform 
experiments  in  which  isotopes  are  identified, 
absorption  coefficients  are  measured  and  half-Iif es 
determined.  The  microcomputers  purchased  under  this 
proposal  will  also  be  used  to  interface  with  other 
experiments  in  the  laboratory  and  to  run  related 
software  packages . 

The  grantee  will  match  the  KSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  IflSTRUWENTATION 

Eleanor  D.  Sieb"rt 
Mount  St  Mary's  College 
Los  Angeles,  CA 


USE  d75O280 
FY87  $17,101 
Chemistry 


'^Updating  Instrumentation  in  the  Natural  Scier  es"" 

New  scientific  instruments  have  been  rt  ei^tly 
acquired  by  the  Physical  Sciences  and  Mathematics 
Department  at  wovint  St ,  wary 's  College.  These 
include  an  ultraviolet-visible  spectrophotometer,  a 
gas  chroma tograph  (GC)  with  ^  micro  preparative 
assembly,  a  high  performance  liquid  chromatograph 
(KPLC),  and  an  atomic  absorption  (AA)  spectrometer^ 
This  instrumentation  is  being  used  to  update  the 
curriculum  in  the  undergraduate  laboratories  by 
providing  students  hands-on  experience  with  ana- 
lytical techniques  where  lecture  presentations  have 
often  sufficed  in  the  past .  A  major  curriculum 
component  being  developed  is  that  involving  the  role 
of  the  computer  in  data  acquisition  and  treatment, 
with  important  applications  in  Instrumental  Analysis 
as  well  as  in  the  Physical  and  Honors  General 
Chemistry  laboratory  cours^es. 


COLLEGE  SCIENCE  INSTRUMENTATION 

C.  David  West  USE  S6&l6d9 

Occidental  College  FYSB  $31,228 

Los  Angeles.  CA  Chemistry 


"GC-MS  for  Undergraduate"" 

A  Cas  Chroma tograph-Mass  Spectrometer  is  being 
added  to  the  undergraduate  laboratories.  The 
instrument  is  being  used  in  the  analytical 
laboratories  to  separate  and  analyze  for  priority 
pollutants^  drugs,  and  other  ch  emicals  of 
environmental  and  social  concern,  in  the  organic 
laboratory,  to  enable  complete  characterization  of 
an  unknown  and  the  target  molecule  in  a  synthetic 
project:  and  in  the  inorganic  laboratory,  to 
separate  ^nd  analyze  organometallic  compounds 
synthesized  in  the  laboratory,  such  as  tris 
(acetylacetonate  manganese  (XIX)  .  In  the  t^hysical 
chemistry  laboratory,  it  is  being  used  to  verify 
mechanisms  via  a  kinetic  isotope  effect,  as  in  the 
iodination  of  acetone.  A  significant  number  of 
students  do  research  both  during  the  academic  year 
and  during  the  summe/ .  The  students  doing 
undergraduate  research  a.^c  finding  the  GC-  M$ 
indispensible  in  their  work. 

The  grantee  is  matching  the  award  from  non-Federal 
sources T 


TEACHER  ENHANCEMENT  PROGRAM 

Karris  S.  Shultz 

Orange  County  Supt  of  Schools 

Costa  Mesa.  CA 


'^The  C3  Teacher  Training  Project** 


TPE  8652394 
FY87  $473,224 
Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  G .  Pelka 
Northrop  University 
Los  Angeles,  CA 


USE  8750242 
FY67  $50,000 
Electrical  Eng 


""Creating  an  Undergraduate  Electro-optics  Laboratory 
at  Northrop  University** 

This  project  is  to  set  up  a  new  electro-optics 
laboratoiry,  a  riel<3  that  is  emerging  as  one  of  the 
critical  areas  of  telecommunications.  Instrumenta- 
tion such  as  monochrometers,  low  power  lasers. 
pyroeXec^ric  radiometers  and  fiber  optics  com^ 
munications  links  will  be  integrated  into  an 
undergraduate  laboratory.  New  experiments  are  to  be 
developed  which  will  stren'rthen  undergraduate 
education  in  the  fields  of  lj.sers,  fiber  optics 
communications ,  electro-optical  instruments  and 
holog^'aphy. 


This  school  system/university  pre--algebra  project 
will  establish  intensive  five-week  summer  insti- 
tutes with  academic-year  worl'^>hops  for  30  sixth- 
through- ninth  grade  teachers  o£  underrepresented 
female  and  minority  students  in  post-Algebra  I 
mathematics  classes.  The  goals  are  to  : 

upgrade  the  mathematical  knowledge, 
teaching  strategies,  and  expectations  of 
these  teachers: 

develop,  teach  and  revise  the  specially 
designed  pre-algebra  curriculum  being 
taught  to  ninth  graders  attendinq  a 
summer  camp  on  the  same  site  as  the 
teacher  institute; 

significantly     increase     the     number  of 
underrepresented    students    succeeding  in 
higher  level  mathematics  classes:  and 
produce  fifty  resource  modules. 

For  three  successive  summers  (1987,1988,198^) 
teacher's  from  an  Orange  County  school  district 
(different  district  each  summer)  will  attend  five- 


■  ■  oi 


DIRECTORY  OF  AWARDS 


FISCAL  YEARS  1987  -  88 


35 


we^k  institutes  at  California  State  University^ 
Fuller  ton.  Thrive  ceacherd'  mathematical  backgrounds 
will  range  from  the  exfert  to  the  novice*  The 
activities;  will  include  articulating  the  special 
learning  needs  of  the  students^  teaching  the  modules 
and  videotaping  the  sessions^  revising  the  tnodules 
based  on  student  feedbacks  and  teaching  the  revised 
version  to  a  ne^j  class  within  two  days.  The 
activities  of  the  academic  year  follow-up  include 
seven  two-day  workshops  and  the  establishment  of  an 
electronic  bulletin  board  network. 

The  evaluation  will  assess  the  level  of  reaction  to 
the  training  process:  acquisition  of  knowledge^ 
skills^  attitudes;  application  of  learTied  skills  and 
strategies;  and  changes  occurring  in  students  and 
schools. 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Hotner  D.  Garcia 
Pitzer  College 
Claremont,  CA 


USE  87S0888 
Fy87  $37,900 
Social  Science 


''Statistical'Cuantitative 
Sciences*" 


(lethods     in     the  Social 


A  computer  laboratory  designed  to  supplement 
instruction  in  the  social  sciences  is  being  created. 
The  students  are  being  expos^.d  to  the  statistical 
and  other  quantitative  data  analysis  techniques 
applicable  in  their  major.  The  students  are  being 
given  opportunities  or  hands-on  experience  in  class 
as  well  as  in  independent  studies  computer-baaed 
research  experitinces.  With  the  use  of  the  Micro  Vax 
II  in  a  networking  arrangement  as  well  as  SPSSX  and 
BMDP  Statistics  software  the  students  are  expanding 
their  experience  in  computer-based  analysis.  The 
mini -computer  is  being  used  in  advanced  statistics 
classes  ad  well  as  with  large  data  sets  in  political 
science^  economics^  and  sociology.  Since  many  of 
the  students  continue  on  to  graduate  school  there  is 
a  need  for  increasing  the  statistical  and  other 
quantitative  skills  as  well  as  the  ability  to 
generate  such  d^ita  on  the  computers. 


upper- level  laboratory  courses  a^e  affected:  PI  tint 
Physiology^  and  Plant  Growth  and  Development.  Plant 
Physiology  currently  is  undergoing  complete  reno- 
vation at  the  hands  of  the  principal  investigator 
(who  was  hired  a  year  ago  to  fill  the  department's 
void  in  modern  plant  laboratory  sciences).  Plant 
Growth  and  Development  is  a  new  course^  offered  for 
the  first  time  in  1987-19Q8. 

The  equipment  is  fitting  out  tuo  entire  laboratory 
courses  in  a  manner  that  allows  students  to  obserue 
fundamental  principles  in  plant  biology  and  to  gain 
experience  in  methodologies  currently  employed  in 
plant  science  laboratory  research.  As  direct  result 
of  this  grant t  students  are  having  an  opportunity 
to  utilize  the  following  techniques  in  their  study 
of  plant  processes:  fluorescence  artd  gas  exchange 
at  the  whole  leaf/whole  plant  levels  organella 
isolation  and  characterization,  suborganella  frac- 
tionation, polarographic  gas  assay  in  solution^ 
elect rophoretic  senaration  of  proteins  and  quanti- 
fication by  scanning  densitometry^  immunochemical 
assays  includi:)g  VJestern  blots  and  enzyme-linked 
immunosorbant  assays^  and  in  vitro  transJ -^tions. 

Plant  molecular  and  cell  biology  currently  are 
areas  of  intense  research  efforts  which  are 
generating  a  great  deal  of  excitement.  An  objective 
of  this  project  is  to  transmit  some  of  that  stimu- 
lation to  the  local  level.  Some  of  the  equipment 
also  is  being  used  in  other  upper-level  laboratory 
courses  by  biology  majors^  a  majority  of  whom 
continue  their  formal  education  in  either  graduate 
or  professional  schools. 

The  grantee  institution  is  matching  the  N$7  award 
with  an  equal  sum  obtained  f  roi't  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTAflON 

Richard  S .  Lewis 
Pomona  College 
Claremont  t  CA 


USE  8750744 
FY87  $6,205 
Psyche  logy 


COLLEGE  SCIENCE  INSTRUMENTATION 

Dauid  VJ.  Becker 
Pomona  College 
Claremont .  CA 


USE  8852604 
FY&8  $36,471 
BiologiV 


''Equipment  for  a  Kodern  Undergraduate  Laboratory  in 
Plant  Biology'' 

This  project  is  providing  mod^^rn  laboratory 
equipment  to  establish  a  contemporary  cell  and 
molecular  plant  science  teaching  program.  Two 


''Laboratory  Equipment  to  Improve  Undergraduate 
Instruction  in  Physiological  Psychology*" 

This  project  will  provide  laboratory  equipment  to 
improve  undergraduate  instruction  in  the  physio- 
logical processes  involved  in  human  cognition.  The 
equipment  purchased  would  present ,  record  an*! 
analyze  event-related  potentials  (EFP)  .  Students 
taking  courses  in  hhe  physiological  basis  of 
behavior  will  learn  the  fundamental  principles 
involved  in  EHPs.  gain  experience  in  its  operation 
in  a  variety  of  experiments  investigating  the 
relationship  between  physiology  and  cognition^  and 
will  learn  experimental  applications  of  this 
technique. 


O  ^ 
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STUDIES  AND  AN^^LYSES 

Daniel  Kor^^tz 
Linda  Darling-Hammond 
Rand  Corporation 
Santa  Monica,  CA 


OSPA  8850377 
FY88  S318. 166 
FY89  $340,125 
Studies 


"Developing  and  evaluating  an  Indicator  System  to 
Monitor  Mathematics  and  Science  Education" 

This  project .  conducted  by  the  RAND  Corporation, 
involves  the  collection  and  integration  of  large 
national  data  bases  to  design  and  develop  indicators 
of  thc^  status  and  condition  of  precollege  science 
and  mathematics  education.  Four  areas  of  science  and 
mathematics  education  f^ill  be  included  in  the  indi- 
cator system:  teachers  and  teaching  quality;  curri- 
culum and  instruction;  participation  (especially, 
that  of  women  and  minorities);  and,  achievement  and 
outcomes .  The  methods  to  be  used  to  develop  the 
indicator  system  will  be  to:  1)  synthesize  data  from 
an  array  of  national  data  bases  to  obtain  additior^l 
information  on  the  condition  of  science  and 
mathematics  education:  2)  evaluate  the  results  to 
determine  the  strengths  and  weaknesses  of  the 
existing  data  and  the  indicators  that  can  be  built 
from  them:  and,  3)  use  a  wider  variety  of  data — 
including  data  that  are  not  nationally  representa- 
tive— to  explore  the  potential  of  components  of 
measures  that  might  be  useful  for  future  data 
collection  efforts. 


APpLICATIOHS  OF  ADVANCED  TECHHOLOGY 

David  J.  McArthur 
Pand  Corporation 
Santa  Monica,  CA 


MDR  8751515 
Fy87  $284,337 
FY88  $297,257 
FY89  $318,832 
Mathematics 


"Computer-Based  Learning  Tools  for  Basic  Algebra" 

The  main  aim  of  the  project  is  to  conduct  computa- 
tional investigations  of  intelligent  tutoring  tools, 
in  coordination  with  empirical  studies  both  in  the 
field  and  in  the  laboratory. 

The  main  computational  goals  are  to  expand  the 
pedagogical  expertise  of  an  algebra  tutor^  and  to 
investigate  tutoring  tools  that  can  help  students 
learn  new  kinds  of  algebra  skills  in  novel  learning 
situations,  in  developing  the  current  algebra  tutor, 
the  project  director  discovered  that  little  research 
precisely  describes  teaciting  tactics  and  strategies. 
The  project ' s  pedagogical  enhancements  to  the 
algebra  tutor  attempt  to  formalize  such  knowledge, 
and  to  provide  a  computational  framework  Cor  testing 
representations  of  pedagogical  policies « 

In  addition  to  developing  pedagogical  enhancements, 
several  algebra  tools  or  environments  will  be 
constructed.  Each  tool  will  be  designed  to  help 
students  learn  skills  that  are  not  taught  in  the 
traditional  algebra  curriculum,  including  higher- 
level  problem  solving  skills,   and  skills  in  problem 


finding  and  formulation.  The  tools  will  also  allow 
students  to  learn  using  regimes  other  than 
traditional  drill -and-pract ice.  They  provide  a 
situated  problem  solving  environment  that  efivbeds 
mathematical  reasoning  in  a  meaningful  context. 

Empirical  studies  will  be  conducted  in  both  field 
and  lab  settings .  Continuing  field-based  research 
in  the  local  high  school  will  involve  relatively 
formal  studies  of  facets  of  the  tutor  and  the 
algebra  tools,  while  the  lab  studies  will  test 
software  at  a  much  more  formative  stage. 


STUDIES  AND  ANALYSES 

Jeannie  Oakes 
Pand  Corporation 
Santa  Monica.  CA 


OSPA  8652467 
FY87  $138,503 
Studies 


"The  Distribution  of  Science  and  Mathematics 
Education"" 

This  project  addresses  the  HSF's  concern  about  low 
levels  of  science  and  mathematics  participation  and 
achievement  among  minorities,  the  poor,  women,  and 
students  not  college  bound.  RAND  proposes  to  ana- 
lyze data  from  the  1985  National  Survey  of  Science 
and  Mathematics  Education  a  survey  previously  sup- 
ported by  HSF  at  the  Research  Triangle  Institute, 
which  covered  a  sample  of  1200  elementary  and 
secondary  schools  and  6000  mathematics  and  science 
teachers.  This  present  project  will  be  designed  to 
improve  understanding  of ^  1)  how  resources,  teacher 
quality,  curriculum,  and  instructional  practices 
are  distributed  among  various  student  groups,  and 
2)  whether  this  distribution  may  shape  the  oppor- 
tunities to  learn  of  groups  that  typically  exhibit 
Iqv  participation  and  achievement  levels.  Because 
distributional  questions  will  be  addressed  at  both 
the  school  and  classroom  levels,  the  study  will 
provide  clues  as  to  whether  learning  opportunities 
of  students  in  various  groups  relate  to:  1)  the 
particular  school  a  student  happens  to  attend;  2) 
how  opportunities  are  provided  to  different 
students  in  the  same  school:  3)  combined  school  and 
Classroom  factors.  These  analyses  will  provide  the 
first  detailed  national  picture  of  the  conditions 
under  which  patterns  of  unequal  outcomes  have 
occurred  and  point  to  specific  targets  for  policies 
and  programs  addressed  at  remedying  participation 
and  achievement  discrepancies. 


RESEARCH  IH  TEACHIHG  AND  LEARNIHG 

Cathleen  Stas^ 
David  J.  McArthur 
Pand  Corporation 
Santa  Monica,  CA 


MDR  8751104 
Fy87  $300,695 
Mathematics 


ERIC 


**The  Cognitive  skills  of  Tutoring  in  Algebra" 

The  research  literature  contains  few  documented 
reports  on  the  strategies  and  tactics  used  by 
teachers  in  one-to-one  tutoring  situations  and  the 
learning  effects  related  to  same.     This  paucity  of 
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information  exists  even  as  vast  amounts  of 
educational  research  is  being  focused  on  effective 
classroom  teaching. 

The  goal  of  the  research  proposed  here  is  to  develop 
a  cognitive  skills-model  of  one-to-one  tutoring  in 
algebra.  The  Model  will  explicate  specific  tutoring 
strategies  and  tactics  at  a  more  precise  level  of 
detail  than  is  currently  available.  This  problem 
will  be  approached  from  an  "expert  systems"  point  of 
view  where  the  target  expert  is  a  master  high  school 
algebra  tutor.  This  teacher  will  be  videotaped  and 
the  tapes  analyzed  to  determine  the  cognitive  skills 
involved  in  the  teacher-student  interaction.  The 
cognitive  skills  discovered  will  be  represented  as 
formal  knowl edge  st  ruct ures ,  and  then .  as  far  as 
possible,  implemented  in  the  pedagogical  module  of 
an  intelligent  tutor  for  algebra. 

The  development  plan  involves  the  initial  obser- 
vation of  the  expert  teacher,  viewing  of  the  video- 
tapes and  both  debriefing  and  followup  interviews 
with  the  expert  teacher,  model  validation  by  both 
the  expert  tutoring  system  wi^h  students  in  school 
settings .  Input  from  mathematicians,  mathematics 
educators,  and  teacher  educators  will  help  guide  the 
development  of  the  expert  tutoring  system. 

The  proposed  research  is  challenging  and  has  the 
potential  of  expanding  the  frontiers  of  mathematics 
educacion.  It  has  been  carefully  designed  to  move 
beyond  routine  "symbol  manipulation"  tutors. 


COLLEGE  SCIENCE  IHSTRUMEHTATIOH 

Kasi  Ananthanarayanan 

San  Diego  State  University 

San  Diego.  CA 


USE  8852^13 
FY88  $27,707 
Computer  Science 


*'Mult  iprocessor  Architecture  for  Undergraduate 
Instruction" 

The  equipment  funded  by  this  award  permits 
undergraduate  students  to  carry  on  programming 
assignments .  large  scale  projects  and  undergrad- 
uate research  in  the  areas  of  parallel  architec- 
tures, distributed  operating  systems,  fault 
tolerant  systems  and  their  applications  in  various 
areas  *  The  equipment  that  supports  this  project 
includes  ten  Motorola  processor  boards  and  a  host 
computer  to  house  them*  the  UNIX  operating  system, 
ethernet  controller,  and  a  collection  of  software 
for  the  environment. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Steven  M.  Day 

San  Diego  State  University 
San  Diego,  CA 


USE  8852606 
Fy88  $12,495 
Geology 


INFORMAL  SCIENCE  EDUCATION 

Judy  Diamond  MDR  8751709 

$an  Diego  Society  of  Natural  Nistory      FY88  $190,812 

San  Diego,  CA  Geology 


"Applications  of  Interactive  Minerals  Exhibits  in 
Natural  Nistory  Museums" 

The  San  Diego  Natural  Nistory  Museum  is  developing  a 
new  permanent  Minerals  Nail  that  will  present 
geology  and  mineralogy  to  visitors  through  displays 
of  outstanding  mineral  specimens  and  through 
interactive  exhibits  on  the  physical  properties  of 
minerals , 

This  NSF  award  will  support  the  design,  construction 
anfi  evaluation  of  the  interactive  exhibit  compo- 
nents. In  addition  to  the  permanent  exhibits  at  the 
San  Diego  Natural  Nistory  Museum,  an  additional  set 
of  exhibits  will  be  prototyped,  tented.  and 
installfjd  in  a  new  Great  Lakes  Exhibit  at  the 
Cranbrook  Institute  of  Science  (Bloomf ield  Nills^ 
Ml) ,  The  two  institutions  will  collaborate  on 
exhibit  design  and  development  and  carry  out 
parallel  evaluations  with  their  respective  museum 
audiences,  NSF  support  will  be  approximately  45%  of 
the  project  total. 


"A  Twelve-Channel  Seismograph  for  Field  Work  in 
Undergraduate  Geophysics" 

This  project  wil 1  st rengt  hen  undergraduate 
instruction  in  geophysics,  and  will  create  research 
ooptrt unities  for  undergraduates  through  the 
acquisition  ot  a  portable  exploration  seismograph. 
The  instrument  to  be  purchased  is  an  EG£G 
Geometries  Model  ES-1225  twelve  channel  explora- 
tion seismograph .  This  unit,  which  has  modem 
microprocessor  technology  and  digital  signal 
enhancement  capability,  will  replace  a  15-'year-old 
single  channel  seismograph. 

The  new  inst  rument  wi  11  be  used  in  four  under- 
graduate geophysics  courses  to  teach  basic  prin- 
ciples Of  data  acquisition  in  seismic  exploration; 
use  of  computer  software  for  playbacks  analysis  and 
interpretation  of  seismic  data;  and  concepts  of 
digital  recording,  filtering,  and  signal  enhance- 
ment. The  unit  also  will  be  used  by  undergraduates 
for  senior  thesis  research  in  geophysics,  hydro- 
geology,  and  engineering  geology. 

This  award  will  be  matched  by  an  equal  amount  of 
non-federal  funds. 
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RESEARCH  IH  TEACHlHC  AND  LEARNING 

Fred  M.  Goldberg 

San  Diego  State  University 

San  Diego.  CA 


will   take  place  in  a  San  Diego  public  elementary 
school     after     school     three     days     each     week . 
HDR    8751901      University-   school  district  -   church,   and  community 
FY88  $167,696      organizations     are     forming     a     multi -faceted 
FyS9  $142,4  57      partnership    to   provide    the    enhancement,  prepara- 
Fy90  $106,790      tion  and  intervention  in  a  laboratory  setting.  This 
Physics      consortium    will    make    a    60%    match    of  National 
Science  Foundation  funds. 


"Coupling  Ray  Diagrams  and  Real  World  Phenomena  in 
Optics" 

This  project  builds  on  previous  research  by  physics 
educators  and  cognitive  scientists  and  addresses  an 
important  instructional  problem  in  science  teaching: 
how  to  facilitate  the  process  by  which  students 
learn  to  connect  real  world  phenomena  with 
scientific  representations  of  the  phenomena .  The 
domain  of  focus  is  geometrical  optics  and  the  main 
population  of  interest  consists  of  pre-^service 
elementary  school  teachers. 

The  project  activities  cover  two  major  areas .  The 
investigations:  ( i )  will  develop  a  general  template 
which  will  be  used  for  specifying  an  individuals '  s 
mental  model  about  optical  phenomena .  The  template 
will  be  used  to  describe  hou  the  physics  expert's 
and  the  student's  mental  models  differ,  and  also  to 
describe  changes  in  a  student's  mental  model  during 
various  phases  of  instruction .  (2)  Will  investigate 
the  effectiveness  of  an  instructional  strategy* 
based  upon  the  psychological  principle  of  simul- 
taneous encoding  of  information,  to  facilitate 
students'  abilities  to  connect  ray  diagrams  and 
optical  phenomena,  in  this  strategy  ray  diagram 
representations  will  be  simultaneously  presented 
with  the  visual  demonstration  of  the  related  optical 
phenomena.  Finally*  the  investigators  w^ll  develop  a 
videodisc  with  a  myriad  of  examples  of  optical 
phenomena,  and  will  use  the  text  and  graphics 
overlay  capabilities  of  a  computer  videodisc  system 
to  implement  the  instructional  strategy. 


TEACHER  ENHANCEMENT  PBOCRAM 

Frank  A.  Holmes 

San  Diego  State  University 

$an  Diego,  CA 


TPE  8751552 
FYe8  $131,787 
FY89  $153-925 
FY90  $149,035 
Other  NEC 


"San  Diego  nathematics/$cience  Academic  Enrichment 
Project" 

The  San  Diego  Mathematics  Academic  Enrichment 
Project  is  a  three-year  program  for  elementary 
teachers  of  under  represented  minority  studer.ts. 
undergraduate  students  who  are  majoring  in 
mathematics  education^  and  minority  elementary 
students.  The  project  will  also  provide  mathematics 
enrichmen't  activities  to  150  2nd,  3rd,  and  4th  grade 
students  and  their  families.  The  instruct:>c,~^  will  be 
in  the  form  of  workshops  where  the  children  will  be 
taught  i  in  part-  by  minority  San  Diego  State 
University  engineering,  science,  mathematics  and 
education   students »      The   instructional  activities 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joseph  Katz 

Nagy  S.  Nosseir 

San  Diego  State  llniversity 

San  Diego,  CA 


USE  8851535 
Fy88  $47-615 
Mechanical  Eng 


"Data  Acquisition 
Laboratories . " 


System     for  wind-Tunnel 


The  wind-tunnel  laboratories  used  in  this 
institution ' s  Aerospace  Engineering  program  are 
updated  and  improved,  exposing  students  to  modern 
computer-aided  wind-tunnel  technology.  A  mini- 
computer* with  graphic  capabilities,  is  interfaced 
to  the  wind-  tunnels  so  that  students  can  carry  on 
experiments  using  real-time  data  acquisition  and 
analysis.  This  modernization  of  equipment  and 
analytic  techniques  exposes  students  to  laboratory 
computer  technology,  enhances  the  study  of 
experimental /analytical  fluid  dynamics  and  better 
prepares  students  for  the  aerospace  industry  and 
graduate  study. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Judith  Threadgill-Souder 
San  Diego  State  University 
San  Diego,  CA 


HDR  8550614 
FY86  $218,711 
FY87  $164-760 
Pfa  thematics 


"The  National  Council  of  Teachers  oE  Mathematics 
Research  Agenda  Project" 

Research  efforts  in  some  areas  of  mathematics 
education  have  developed  to  a  point  where  consensus 
is  needed  to  establish  a  conceptual  framework  to 
guide  future  inquiry.  The  Research  Advisory 
Committee  of  the  National  Council  of  Teachers  of 
Hat hematics  has  identified  four  Quch  areas: 
teaching  and  learning  of  middle  school  number 
cr^ncepts,  effective  mathematics  teaching,  the 
teaching  and  learning  of  algebra,  and  the  teaching 
and  evaluation  of  problem  solving. 

The  proposed  project  will  establish  working  groups 
in  these  areas.  Each  of  the  four  groups  will  meet 
for  a  tour-day  conference  to  consider  the  signi- 
ficant issues  in  the  area ,  Each  conference  will 
feature  presentations  by  authors  of  invited 
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papers,  small  group  discussion  sessions,  and  plenary 
sessions.  The  purposes  of  these  conferences  are  to 
synthesize  the  current  knowledge  base  in  each  area, 
identify  significant  directions  for  future  research, 
and  develop  collegial  research  groups  *  Four 
monographs,  one  from  each  working  group  conference, 
will  disseminate  invited  papers.  conference 
proceedings,  and  the  research  agendas  established  by 
the  conference  participants.  A  fifth  monograph  will 
contain  a  variety  of  viewpoints  on  the  proceedings 
and  resulting  agendas  through  retrospective  papers 
hy  members  of  the  project  advisory  council. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Judith  Threadgill-Sowder 
San  Diego  State  University 
San  Diego,  CA 


MDR  3751373 
FYe7  $109,467 
FYaa  $112,450 
FY69  $  46.230 
Mathematir:s 


"^Relating  Mental  Computation . 
Computational  Es  timation" 


Number  Sense, 


and 


Mental  computation  and  computational  estimation  are 
receiving  considerable  attention  as  curricular 
topics  for  elementary  and  middle  school  mathematics, 
mainly  because  they  serve  important  functions  in  a 
calculator>literat e  society.  A  careful  study  of  the 
role  of  these  topics  in  the  curriculum  is  warranted 
based  on  recent  research  which  shows  that  th^ 
development  of  computational  estimation  is  closely 
related  to  the  development  of  mental  computation 
skills  and  number  magnitude  concepts. 

To  explore  t  he  interrelationships  of  mental 
computation,  computational  estimation,  and  number 
sense,  a  longitudinal  research  project  involving 
students  in  grades  four,  five,  six.  and  seven  is 
planned*  Long-term  instruction  on  mental  computation 
and  number  magnitude  will  be  given  in  grades  four 
and  five.  The  effects  of  this  instruction  on  number 
sense  development  will  be  evaluated  t>oth  during  the 
instructional  period  and  the  following  year. 
Instruction  on  mental  computational  and  number 
magnitude  will  be  provided  in  grade  six,  and 
instruction  on  computational  estimation  in  grade 
seven.  The  influence  of  the  grade  six  instruction  on 
the  acquisition  of  computational  estimation  skills 
will  be  studied  by  comparing  performances  of  seventh 
grade  students  with  and  without  the  sixth  grade 
instruction*  Transfer  effects  to  related  topics  such 
as  rational  numbers  will  also  be  studied* 


COLLEGE  SCIENCE  INSTRUMEKTATION 

Roger  E*  Uhitney 

San  Diego  State  University 

San  Diego,  CA 


USE  6750569 
FYe7  $18,647 
Computer  Science 


"Computer  Aided  Learning  Lab  for  Undergraduate 
Computer  Science" 

Under  this  project,  an  Appletalk  Local  Area  Network 
will  be  set  up  linking  16  Macintosh  computers ,  a 
hard  disk,  and  two  Imagewriters.  The  resulting 
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laboratory  will  be  used  for  the  undergraduate 
teaching  of  programming  algorithms .  Besides 
graphics,  dynamic  animation  of  data  structures  and 
algorithms,  the  timing  and  measurement  of 
algorithms,  and  the  associated  data  analysis  and 
graphing  will  be  used  in  the  laboratory. 


COLLEGE  SCIENCE  INSTRUMENTATION 
David  Uright 

San  Diego  State  University 
San  Diego.  CA 


USE  3750415 
FY37  $50. COO 
Electrical  Eng 


**Digital  Techniques  in  an  Undergraduate  Electrical 
Engineering  Laboratory^ 

Demonstration  of  the  use  of  digital  techniques  in 
representative  electrical  engineering  contexts  is 
the  object  of  the  proposed  laboratory.  The 
associated  course  is  aimed  at  EE  seniors  and  is 
comprised  of  a  set  of  experiments  which  broadly 
exhibit  the  use  of  digital  processing  wi  thin  EE 
systems.  Eight  similarly  equipped  student  stations 
plus  a  central  station  for  one-of-a-kind  equipment 
form  the  ensemble  purchased  undet  this  grant.  Each 
station  includes  a  unit  for  capturing,  processing, 
and  creating  electrical  waveforms.  These  units  are 
basically  general  purpose  micro-computers  augmented 
with  data  acquisition  and  control  modules.  Addi<- 
tional  instrumentation  to  create  and  observe 
signals,  to  produce  output  action,  and  to  record 
results  is  proposed  also  and  includes  signal 
generators,  transducers .  oscilloscopes  and  other 
items  of  general  purpose  test  equipment .  The 
laboratory  course  is  new  and  self-contained  and 
complements  several  undergraduate  EE  courses  for 
which  no  supporting  laboratory  activity  currently 
exists.  Many  experiments  involve  the  physical 
senses .  Together  they  demonstrate:  the  basic 
effects  of  quantization  in  time  and  in  amplitude: 
serve  action  with  an  imbedded  digital  processor : 
random  process  phenomena:  digital  filtering:  and 
signals  encountered  in  *-elephony  robotics .  bio- 
medical instrumentation,  "^t  cetera. 


RESEARCH  IN  TEACHING  AfiD  LEARNING 

Fred  M*  Goldberg  MDR  3696103 

San  Diego  State  University  Foundation  FY36  $92,600 
San  Diego,   CA  FY67  $  3.000 

Physics 


in 
and 


""Empir  ical  Investigation  of  Dif  f  iculties 
Understanding  Optics ,  Kinematics .  and  Heat 
Temperature  Among  Pre-College  Teachers'* 

Often  students  bring  with  them  into  their  college 
physics  and  physical  science  courses  preestablished 
beliefs  about  physical  phenomena  which  are  at  odds 
with  correct  scientific  principles*  These 
"alternative  conceptions"  can  contribute  great 
difficulty  to  students  who  are  struggling  to  learn 
physics*        This     project     will     investigate  such 
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alternative  conceptions*  held  by  in  service 
elementary  and  middle  school  teachers  and  by 
preaervice  teachers  before  formal  ijistruction  in 
their  college  science  courses^ 

These  investigators  will  then  examine  some  of  the 
difficulties  that  such  preservice  teachers  have  in 
understanding  physics  during  formal  instruction . 
The  research  will  be  carried  out  in  the  content 
areas  of  optics^  kinematics,  and  heat  and  tempera- 
ture. The  primary  data  source  will  be  the 
individual  demonstration  interview.  in  which  the 
student  is  asked  to  make  predictions  and  give 
explanations  for  a  variety  of  tasks  involving  real 
apparatus*  Once  information  is  obtained  from  the 
interviews  about  the  nature  of  specific  difficul- 
ties ,  their  prevalence  will  be  determined  by 
administering  questionnaires  to  class-size  groups. 
This  project  will  also  develop  and  use  three 
computer  simulation/videotape  programs  to  gather 
information  from  individual  students. 

The  results  of  this  research  will  be  disseminated 
through  publications,  through  presentation  at 
professional  meetings  and  through  workshop  materials 
for  college  and  high  school  teachers  to  be  developed 
by  the  principal  investigator. 


COLLEGE  SCIENCE  IHSTRUMENTATION 

Sergio  Aragon  USE  8851530 

San  Francisco  State  University  FY88  S39.327 

San  Francisco,  CA  Biology 


**Ultraviolet-Visible  Spectrophotometers  for 
Undergraduate  Biochemistry  Laboratories" 

The  goal  of  this  project  is  to  improve  the  under- 
graduate laboratory  curriculum  by  incorporating 
student  work  utilizing  microprocessor-controlled 
ultraviolet-visible  spectrophotometers^  These  are 
used  primarily  in  three  upper  division  laboratory 
courses:  Biochemistry  Laboratory  and  the  two- 
semester  Integrated  Laboratory.  All  undergraduates 
take  one  or  more  of  these  courses,  and  so  receive 
training  in  the  theory  and  practice  of  this 
instrument  ation .  These  new  spectrophotometers 
introduce  important  new  learning  capabilities: 
flexibility  for  conducting  new  experiments  as  well 
as  updating  present  experiments*  the  introduction  of 
derivative  spectroscopy  in  qualitative  and  quanti- 
tative analysis,  efficient  and  rapid  data  acquisi- 
tion coupled  Mith  powerful  data  processing  capabi- 
lity, training  in  the  practice  of  computer- 
interfaced  instrumentation  for  data  storage  and 
retrieval  *  post  acquisition  processing  and  computer 
remote  control,  and  the  production  of  graphical 
results  and  spectral  manipulations  such  as  least 
f^quares  fitting,  peak  integration  and  spectral 
subtraction. 

A  solid  set  of  scientific  and  pedagogical  goals  is 
being  pursued  in  this  project .  Eight  specific 
experiments  requiring  modem  spectrometers  are  being 


adopted.  Whilf^  the  previous  classroom  curriculum 
covered  the  theoretical  aspects  of  modern 
spectroscopy*  laboratories  were  burdened  by  a  lack 
of  modern  instrumentation .  Since  the  department 
strongly  stresses  the  hands- on"  experience 
required  for  careers  in  modern  chemistry* 
biochemistry  and  biotechnology,  the  lack  of  proper 
spectrophotometers  was  particularly  acute.  The 
courses  being  improved  serve  as  an  important 
training  ground  for  employment  in  high-  technology 
industries  in  the  Bay  Area,  as  well  3S  for  the 
approximately  30-40%  of  this  department's  graduates 
who  matriculate  to  post-  baccalaureate  studies. 

The  grantee  institution  is  matching  the  NSF  a;«ard 
with  an  equal  sum  obtained  from  non-Federal 
sources* 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jennifer  Breckler  USE  6852338 

San  Francisco  State  University  FYSS  S47*200 

San  Francisco*  CA  Biology 

"Undergraduate  Laboratory  Instrumentation  For  Cell 
Biology" 

The  new  instruments  provided  through  this  award* 
along  with  equipment  already  held  by  the  depart- 
ment ,  is  supporting  the  creation  of  an  important 
new  central  laboratory  facility  for  teaching 
cellular  biology.  The  facility  serves  seven  upper 
biology  components  Of  these  courses^  four  use  the 
facility  on  a  full-time  basis;  the  remaining  three 
courses  utilize  the  facility  on  a  pre-arranged 
academic  schedule  to  conduct  laboratory  exercises 
which  require  cell  biology  instrumentation. 

The  new  equipment  is  being  used  for  the  preparation 
and  analysis  of  living  cells^  tiajor  items  include 
laminar  flow  hoods,  a  fluorescence  microscope,  an 
infrared  gas  analyzer,  and  a  scanning  spectropho- 
tometer. As  a  direct  result  of  the  acquisition  of 
this  equipment,  the  core  curriculum  in  cell  biology 
is  being  substantially  upgraded.  The  project  per- 
mits the  development  of  new  cell  biology  experi- 
ments, lower  division  demonstrations.  and  the 
improvement  of  existing  lab  exercises.  These 
improvements  are  bringing  state-of-the-art  tech- 
niques to  the  curriculum  and  reinforcing  the 
teaching  of  modern  cell  biology  principles-  thus 
better  preparing  undergraduates  for  future  jobs 
and/or  graduate  studies. 

The  grantee  is  rnatching  the  NSF  award  with  a 
slightly  greater  sum  obtained  from  non-Federal 
sources . 
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TEACHER  ENHANCEMENT  PROGRAM 

Crellin  Pauling  TPE  8751790 

Kathleen  O'Sullivan  FVee  5316.620 

David  R.  Stronck  Biology 
Lane  Conn 

San  Francisco  State  University 
San  Francisco.  CA 


"A  Teacher  Training  Program  in  Biology:  The 
Science^  Techniques  and  Ethics  of  Molecular  Biology'* 

Thia  program  is  designed  to  provide  enhancement 
training  for  seventy- two  inservice  high  school 
biology  teachers  in  recent  discoveries  in  molecular 
biology  and  biotechnology.  This  program  will  provide 
training  at  three  sites  in  northern  California.  San 
Francisco  State  University^  University  of 
Cali  fornia.  Santa  Cruz  ^  and  California  State 
University.  Sacramento. 

Teachers  will  be  involved  in  a  two-week  intensive 
workshop,  using  materials  developed  at  Cold  Spring 
Harbor^  plus  a  three-day  science  and  society 
sympoaium  in  which  issues  arising  from  the  new 
biotechnology  will  be  discussed  with  a  view  toward 
inclusion  into  a  high  school  biology  class.  Less 
well  prepared  teachers  will  spend  four  additional 
days  in  a  pre-workshop  et  San  Francisco  State  to 
enable  them  to  keep  pace  with  their  colleagues  who 
have  a  deeper  background  in  biology.  Curriculum 
guides  will  be  developed  to  facilitate  in  the 
integration  of  this  material  into  the  curriculum  in 
participants'  schools.  A  good  follow-up  schedule 
will  provide  them  with  the  resources  to  implement 
this  program. 


Faculty  workshops  in  the  curriculum  and  equipment 
use  will  be  formed. 

The  grantee  is  providing  an  equal  sum  obtained  from 
non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Leon  S.  Yengoyan  USE  6750906 

San  Jose  State  University  FV67  S29.116 

San  Jose.  CA  Chemistry 

"Introduction  of  Gas  Chromatography  -  Mass 
Spectrometry  (GCMS)  into  the  Undergraduate 
Chemistry  Curriculum" 

The  recent  acquisition  of  a  gas  chromatograph/mass 
spectrometer  (GC/MS)  system  (including  a  computer- 
controlled  work  station)  by  the  Chemistry 
Department  at  San  Jose  State  University  is 
providing  undergraduate  students  with  a  hands-on 
working  ejtperi«nce  in  a  modern  and  powerful 
analytical  technique  vital  for  training  the  modern 
chemisv:  in  such  fields  as  organic  and  analytical 
chemistry,  toricology.  foren^ics.  and  environmental 
sciences.  Extensive  use  of  the  system  occurs  in  a 
new  Separation  Science  Course^  with  additional  use 
in  the  organic  and  biochemistry  laboratories,  as 
well  as  in  undergraduate  research .  resulting  in 
significant  enhancement  of  the  chemistry 
curriculum. 


TEACHER  EHHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 

Leslie  V.  Foster 
Jane  M.  Day 

San  Jose  State  University 
San  Jose.  CA 


USE    66  52606 
FY66  S46.162 
Mathematics 


David  Logothetti 
Santa  Clara  University 
Santa  Clara.  CA 


TPE  6550571 
FY66  $66,615 
FY67  $93,000 
Mathematics 


"High  School  Teachers  Honors  Workshop  in  Integrated 
Mathematics" 


"Computing  Equipment  for  Realistic  Modelling** 

Four  very  fas'-w  numerical  coprocessors  will  enable 
the  incorporation  of  realistic  models  into  under- 
graduate applied  mathematics  curriculum:  solution  of 
numerically  complect  problems  posed  by  industry:  and 
enhancement  of  the  new  bachelors  degree  program  in 
Applied  and  Computational  Mathematics. 

The  equipment  will  provide  high  speed  computing  and 
good  graphics  in  a  networked  environment  for  upper 
division  applied  mathematics  courses  and  industrial 
projects.  Numerical  Analysis.  Linear  and  Non-linear 
Programming^  and  Partial  Differential  Equations  will 
introduce  realistic  modeling  which  minimizes  the 
programming  required  so  that  the  mathematics 
concepts,  techniques  and  graphical  output  can  be 
emphasized . 


This  Leadership  Activities  project  will  provide 
enhancement  and  professional  development  experi- 
ences for  25  exemplary  secondary  school  mathe- 
matics teachers  from  Santa  Clara  County^  California 
public  and  private  schools .  The  overall  goals  of 
the  two-year  project  involve  the  updating  and 
deepening  of  th«  participants*  knowledge  of  problem 
solving  and  integrated  approaches  to  school 
mathematics  topics  and  teaching  methodologies,  the 
networking  of  the  participants  and  university 
mathematics  faculty.  the  conduct  of  follow-up 
sessions  and  in-service  worksj.ops  by  the 
participants  in  their  home  schools  r  appropriate 
recognil-lon  for  honors  teacher  participants,  and 
the  investigation  of  the  modelistic  approach  within 
a  carefully  planned  documentation,  assessment  and 
evaluation  effort. 
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Selections  of  participants  will  be  based  upon 
detailed  applications  requiring  expressions  of 
teacher  and  school  conunitments  to  implement  project 
emphases .  Working  with  university  mathenta ticicns^ 
the  participants  will  complete  a  16-day  summer 
workshop  and  eight  monthly,  day->long  meetings 
designed  to  increase  their  conceptual  understanding 
of,  and  commitments  to.  integrated  treatments  of 
mathematical  topics^  to  develop  strategies  and 
teaching  plans  for  problem-solving  applications  in 
their  own  curriculum^  and  to  develop  materials  and 
techniques  for  use  in  their  presentation  of  in- 
service  workshops.  They  will  earn  graduate  academic 
credits  from  the  University  of  Santa  Clara.  During 
the  preparation  of  the  in-service  workshops  which 
the  participants  will  design  and  conducts  the 
project  staff  will  be  available  for  consultation  and 
support.  Participants  will  be  visited  and  observed 
in  their  classrooms  and  in  their  workshops  with 
their  peers ^  Careful  documentation  and  analysis  of 
these  observatiois  and  of  teacher  reports  will 
provide  a  significant  basis  for  a  detailed  project 
evaluation. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jean  D.  Chan  USE  3352470 

Sonoma  State  University  FYSe  $6*270 

Rohnert  Park.  CA  Mathematics 


"Development  of  a  Modern  Undergraduate  Mathematics 
Laboratory" 

The  Department  of  Mathematics  will  initiate  a  first 
phase  of  a  mathematics  laboratory  for  several 
courses.  In  remedial  mathematics,  students  will 
work  problems  in  algebra  and  geometry,  while  in 
calculus*  students  will  conduct  experiments.  In 
addition,  the  Mathematical  Models  and  Numerical 
Analysis  curriculum  will  be  updated  and  classes 
will  be  held  in  the  mathematics  laboratory. 

The  grantee  will  provide  an  equal  sum  obtained  from 
non-Federal  sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 


Steveii  M.  Rubin  ClSE-3712135 
Schlumberger  Palo  Alto  Research  Lab  Fy37  $13,500 

Palo  Alto*  CA  Computer  Science 


Richard  H.  Gordon 
Sonoma  State  University 
Rohnert  Park,  CA 


USE  3750557 
FYS7  $17,973 
Computer  Science 


"Introduction  of  Course  on  VLSI  CAD  Tools" 


"Development  jf  a  Modern  Undergraduate  Computer 
Graphics  Laboratory" 


Dr.  Rubin  has  just  published  a  book*  "Computer  Aids 
for  VLSI  Design"*  which  will  be  the  basis  for  a 
course  of  instruction  with  the  express  purpose  of 
preparing  university  faculty  members  to  teach  a 
course  in  VLSI  design  and  tools.  The  setting  for 
the  course  will  be  Stanford  University,  where  the 
students  can  visit  a  forefront  VLSI  research  center, 
the  Center  for  Integrated  Systems .  Dr.  Rubin  is 
exceptioiidlly  well  qualified  to  teach  the  course 
because  of  his  accomplishments  in  both  research  and 
teaching  of  CAD  topics. 


An  undergraduate  computer  graphics  laboratory  using 
a  DEC  Microvax  II  will  be  acquired.  Using 
interfaces*  the  computer  will  serve  as  a  dedicated 
machine  with  four  existing  graphics  terminals.  Two 
undergraduate  courses  will  be  supported  by  the 
laboratory,  and  seniors  will  use  the  laboratory  for 
special  projects  such  as  processing  astronomical 
images  and  producing  geological  maps. 


VLSI  (very  large  scale  integration)  is  a  recent 
field  that  explores  how  to  design  highly  complex 
integrated  circuits  and  related  electronic  systems. 
The  need  for  this  field  of  study  is  clear  from 
trends  in  current  technology.  Development  of  the 
field  is  important  to  the  nation's  competitive  lead 
in  electronics.  There  are  instructional  materials 
at  the  level  of  detailed  circuit  design;  but  until 
now*  there  have  been  no  instructional  materials 
dealing  with  the  scope  and  use  of  computer-aided 
design  (CAD)  tools  necessary  for  VLSI  design 
develof^nent .  A  new  textbook  which  fills  this  gap  in 
VLSI  education  has  been  written  by  the  principal 
investigator  and  recently  published.  This  book* 
"Computer  Aids  for  VLSI  Design" ,  presents  a  broad 
view  of  the  tools  necessary  for  modern  VLSI  design 
systems.  The  instruction  proposed  by  the  principal 
investigator  will  educate  a  core  of  instructors  who 
can  return  to  their  institutions  with  an  in-depth 
knowledge  of  VLSI  design  tools  and  prepare  courses 
on  their  use. 


TEACHER  ENHANCEMENT  PROGRAM 

Douglap  R.  Martin 
Sonoma  State  University 
Rohnert  Park*  CA 


TPE  3751303 
FYS?  $44*097 
Fy3a  $19,313 
Physical  Science 


"Materials  and  Assistance  for  Science  Teaching- 
Project  MAST" 

The  purpose  of  this  project  is  to  design  and  evalu- 
ate a  cost-effective  model  program  for  improving 
science  instruction  in  all  125  elementary  class- 
rooms of  the  Cotati -Rohnert  Park  Unified  School 
District  .  Project  MAST  will  adapt  existing 
effective  elementary  teaching  materials  and  methods 
to  meet  th^  curricular  objectives  established  by 
the  school  district  in  its  program  to  implement  a 
comprehensive  and  articulated  elementary  science 
program.  This  two-year  project  will  devote  its 
first  year  training  teachers  to  adapt  effective 
teaching  techniques  and  materials  to  the  specific 
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objectives  identified  by  the  school  district  and  to 
produce  instructional  kits,  which  will  include  both 
physical  teaching  materials  and  teacher  instruction 
and  background  information. 

This  design  and  production  effort  will  be  carried 
out  by  a  team  of  school  district  teachers  and 
university  specialists  in  elementary  science 
education .  Special  emphasis  will  be  placed  on 
including  many  district  teachers  in  field  trials  and 
evaluation  of  teaching  materials  in  order  to 
encourage  teachers  to  commit  to  the  project. 

The  second  year  of  Project-.  MAST  will  be  devoted  to 
inservice  training  of  all  125  district  elementary 
teachers ,  District  science  mentor  teachers  will  be 
responsible  for  providing  four  days  of  training  for 
each  teacher  in  the  use  of  the  instructional  kits 
and  for  providing  support  as  required ,  The  evalua- 
tion of  the  project  will  include  a  longitudinal 
analysis  of  the  actual  classroom  use  of  the 
instructional  units  end  analysis  of  anecdotal 
evidence  concerning  the  reactions  of  teachers  to  the 
project , 


RESEARCH  IN  TEACHIHG  AND  LEARNING 

James  G,  Greeno  MDR  8718918 

Stanford  University  FY87  $64,846 

Stanford.  CA  FY88  $67,663 

FY69  $71,250 
Mathematics 

""Concepts  and  Meanings  of  a  Formal  Domain"" 

This  project  will  develop  a  scientific  analysis  of 
the  knowledge  and  processes  involved  in  under- 
standing algebra  at  the  high-school  level.  The 
research  will  use  three  main  approaches :  One 
approach  is  analysis  of  conceptual  growth,  a  method 
that  has  been  used  productively  in  the  study  of 
cognitive  development .  The  second  approach  uses 
tasks  taken  from  the  mathematics  curriculum  and 
related  tasks  designed  to  show  what  students  are 
able  to  do  and  what  knowledge  they  have  that  enables 
them  to  do  It ,  The  third  approach  uses  methods  of 
artificial  intelligence  to  construct  models  of 
students"  knowledge  and  cognitive  processes. 

The  research  will  focus  on  students '  understanding 
of  the  concepts  of  variables  and  functions  and  how 
this  understanding  relates  to  their  knowledge  of  the 
symbolic  expressions  of  algebra.  The  research  on 
conceptual  growth  will  study  students '  ability  to 
reason  about  two  physical  systems  involving 
functional  relations:  a  winch  in  which  the  final 
position  of  a  block  depends  on  several  factors,  and 
a  transfer  of  liquid  from  one  cylinder  to  another, 
where  the  final  height  of  liquid  depends  on  several 
other  factors.  Previous  research  has  shown  that 
students  have  significant  understanding  of  func- 
tions in  these  systems  before  they  study  algebra, 
and  this  research  will  document  the  increases  in 
students'  understanding  as  they  study  relevant 
formal  mathematics.  The  research  on  understanding 
symbolic  representations  will  study  students ' 
understanding  of  the  meanings  of  formulas  and  graphs 
and   their    relations ,    Tasks   used   in   these  studies 


will  include  problems  that  are  included  in  the 
curriculum,  as  well  as  more  open-ended  tasks 
designed  to  tap  specific  aspects  of  students' 
understanding.  The  refiearch  on  computer  modelling 
will  use  the  results  of  the  empirical  studies  to 
develop  definite  hypotheses  about  specific  know- 
ledge that  students  acquire  in  order  to  perform 
tasks  in  the  curriculum  and  other  reasoning  tasks 
when  they  understand  the  concepts,  and  about  the 
ways  in  which  that  understanding  changes  and  grows. 

Increased  scientific  knowledge  about  the  under- 
standing of  concepts  in  algebra  will  contribute  to 
our  understanding  of  the  domains  of  conceptual 
growth  and  the  analysis  of  understanding  the 
meanings  of  symbols.  Previous  research  on  con- 
ceptual growth  has  studied  informal  domains  of 
knowledge^  such  as  taxonomic  categories  and  bio- 
logical processes.  This  research  will  extend  those 
analyses  by  studying  algebra,  a  domain  with  a 
formal  structure.  Most  previous  studies  of  symbolic 
understanding  have  focused  on  ordinary  language, 
and  the  study  of  understanding  the  formal  system  of 
algebra  will  provide  new  insights  into  ways  that 
meanings  of  symbolic  representations  are  under- 
stood. Results  will  also  be  useful  in  the  improve- 
ment of  school  instruction  in  algebra  and  for  other 
training  in  which  mathematical  understanding  is 
important. 

This  project  is  funded  jointly  with  the  Directorate 
for  Biological,  Behavioral  and  Social  Sciences. 


APPLICATIONS  OF  ADVANCED  TECHNOLOCy 

Patrick  Suppes  MDR  8751523 

Stanford  University  FY87  $468,452 

Stanford,   CA  FY88  $524,704 

Mathematics 


"Computer-Based  Integral  Calculus  for  High  School^"" 

This  project  addresses  the  general  problem  of  how 
the  tools  of  symbolic  computation  can  be  used  in 
the  context  of  calculus  instruction  in  high 
schools.  For  many  years  there  ha'^e  been  programs, 
such  as  REDUCE,  MASCYMA,  SCRATCHPAD,  and  MuMATH, 
which  can  perform  symbolic  computations  that  are 
required  for  the  solutions  of  calculus  exercises. 
These  powerful  programs  have  been  used  mainly  by 
researchers  in  many  areas  of  pure  and  upplied 
mathematics  and  in  pract:.cal  engineering 
applications .  The  REDUCE  algebra  system  will  be 
adapted  for  instructional  purposes  by  building  a 
set  of  sample  computer-based  lessons  in  integral 
calcu lus. 

These  lessons,  combined  with  earlier  work  on  the 
differential  calculus,  will  cover  all  the  standard 
material  of  the  College  Board's  recommended  curri- 
culum for  advanced  placement  calculus.  AB.  in  addi- 
tion to  the  use  of  REDUCE  as  an  "algebra  engine", 
the  lessons  make  full  use  of  high-resolution 
graphics,  and  the  software  is  intended  to  be 
delivered  to  students  on  individual  workstations. 
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Most  import an tly.  the  software  for  problem-solving 
and  calculus  exercises  will  be  able  to  keep  track  of 
the  validity  of  the  steps  the  student  makes  and 
detect  an^  inform  the  student  about  incorrect  steps. 
The  overall  environment  is  one  in  which  algebraic 
and  graphics  tools  are  embedded  in  a  framework  oF 
valid  mathematical  inference.  In  addition,  this 
project  is  developing  an  interactive  theorem-proving 
system  in  which  very  able  students  can  prove  the 
main  theorems  of  real  analysis  which  are  relevant  to 
concepts  in  first-year  calculus. 

During  the  academic  year  1^33-3^  the  lessons  will  be 
tested  with  a  small  number  of  high  school  students. 
The  lessons  will  be  available  for  wider  use  in 
January.  1990 . 


project  for  well  motivated  students. 

Electrochemistry  is  a  topic  usually  covered  at  the 
end  of  the  high  school  year  and  is  often  bypassed 
or  treated  in  too  shallow  a  fashion.  Good  demon- 
strations or  labs  may  inspire  the  teacher  to  "keep 
it"  in  the  curriculum.  There  are  many  bonuses  in 
this  relatively  simple  set  of  experiments  in  that 
they  show  the  close  relationship  between  electro- 
chemistry and  inorganic  and  analytical  chemistry. 
It  is  also  hoped  that  the  student  will  gain  some 
insight  into  the  environment  about  the  central 
metal  ion  in  solution  and  into  some  methods  of 
electron  transfer  relative  to  that  environment. 


INFORMAL  SCiejCE  EDUCATIOW 


IWSTRyCTIOWAL  MATERIALS  DEVELOPMENT  PROGRAM 


Richard  N.  Zare 
Stanford  University 
Stanford.  OA 


MDH  6751200 
FYS?  $26,386 
FYee  $29,704 
Chemistry 


Development  of  Laser  Experiments  for  Illustrating 
Chemical  Principles** 

Experiments  will  be  developed  to  illustrate  the  use 
of  laser  techniques  in  demonstrating  and  under- 
standing chemical  principles .  Emphasis  will  be 
placed  on  the  use  of  a  helium-neon  laser  source 
which  is  inexpensive^  safe,  and  readily  available. 
These  experiments  are  being  designed  for  use  in  the 
classroom  or  for  lecture  demonstrations  or  for  use 
by  highly  motivated  high  school  students  or 
beginning  undergraduate  chemistry  students.  Although 
the  use  of  lasers  to  demonstrate  optical  phenomena 
is  fairly  well  advanced,  their  counter-  part  in 
chemical  applications  remains  in  a  highly  primitive 
state^  even  though  laser  techniques  are 
revolutionizing  chemical  research.  Funds  will  allow 
for  the  exploration  of  suitable  laser  chemistry 
experiments  for  the  secondary  school  and  beginning 
undergraduate  curriculum.  Simple  ^  ^^hands-on"* 
experiments  will  be  produced  for  student  use  under 
the  supervision  and  guidance  of  a  teacher. 

For  the  most  part^  the  science  curricula  of  the 
secondary  schools  is  in  serious  need  of  revision. 
This  project  shows  the  way  to  bringing  new  tech- 
nologies into  the  secondary  school  chemistry  program 
and  provides  a  model  for  similar  action  in  biology 
and  physics  programs .  This  project  will  also 
provide  useful  and  current  experiments  for  use  by 
talented  and  motivated  students. 

In  the  second  year,  this  project  will  continue  to 
explore  how  a  simple  helium-neon  laser  may  be  used 
to  augment  the  teaching  of  chemical  principles.  The 
project  staff  have  recently  concentrated  on 
developing  a  set  of  electrochemical  experiments 
which  illustrate  important  poin*:3  concerning 
electron  transfer  from  iron  (II )  to  iron  (III) 
complexes.  This  material  is  intended  to  enhance  the 
teaching  of  electrochemistry  in  high  school  classes 
and  to  provide  directions    for  independent  research 


Robert  J.  Semper  MdR  6550498 

The  Exploratorium  FY85  $  50.000 

San  Francisco.  Ca  FYBS  $159,050 

FYS?  $220,067 
FYSa  $  6.000 
Biology 

"The  Development  of  a  Series  of  Exhibits  Concerning 
Cellular  and  Molecular  Biology' 

The  Exploratorium.  a  science  museum  located  in  San 
Francisco,  proposes  to  develop  a  series  of  35 
interactive  biological  science  exhibits  -  an  area 
which  has  not  been  explored  or  developed 
extensively  by  the  museum  community.  The  exhibits 
uill  focus  on  the  biochemistry  and  biophysics  of 
cells  and  will  include  displays  on  osmotic 
pressure  *  electrical  potentials.  biological 
oscillations  t  feedback  and  control  using  living 
animals  and  plants.  Additionally.  they  will 
integrate  the  use  of  film,  video*  video  disk  and 
computer  graphics  with  the  exhibits.  The  exhibit 
will  be  shared  with  the  New  York  Hall  of  Science 
and  results  will  be  shared  with  other  museums  at  an 
invitational  conference. 

The  area  of  cellular  and  molecular  biology  is  one 
of  the  most  significant.  timely,  exciting  and 
intellectually  engaging  areas  in  science  today.  It 
is  important  that  the  mus'ium  community  explore  and 
develop  exhibits  in  this  fascinating  and  difficult 
area. 


TEACHER  EWHANCEHEWT  PROGRAM 

Robert  J.  Semper 
Lynn  Rankin 
The  Exploratorium 
San  Francisco.  Ca 


TPE  8751776 
FYSe  $216,350 
FYe9  $233,369 
FY90  $244,078 
Physics 


School 
Program*" 


in     the     Exploratorium     Leader  Teacher 


School  in  The  Exploratorium  Leader  Teacher  Program 
is  a  two-tiered  program  consisting  of  a  series  of 
ten-day  introductory  workshops  designed  to 
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introduce  300  teachers  to  a  basic  approach  to 
hands-on  science  instruction  and  a  two-year  leader 
teacher  internship  program  d^sign^d  to  d^v^lop  a 
cadre  of  7S  w^ll-trained  leadership  teachers  working 
in  the  same  districts  who  understand  the  principles 
of  inquiry-  based  learning  and  can  support  the 
activities  of  their  colleagues.  The  three-year 
program  is  based  physically  and  philosophically  at 
the  Exploratorium^  taking  advantage  of  its  exhibits 
and  other  facilities  to  create  a  rich  atmosphere  for 
learning  content  and  process.  The  program  will  make 
it  possible  for  378  elementary  teachers  to  have 
support  in  the  classroom  by  Exploratorium  staff  and 
artists  and  use  a  Lending  Library  cf  materials  as 
they  learn  an  integrated  science-and-art  approach  to 
the  investigations  of  nature  an'  the  everyday  world. 


TPE  S751747 
FY8S  S690,8S3 
Life  Science 


TEACHER  ENHAflCEMOrr  I'ROGRAM 

Robert  J.  Semper 
Christopher  de  Latour 
The  Exploratorium 
San  Francisco.  CA 

"Exploratorium  Teacher  Institute" 


The  main  goals  of  the  project  are  to  build  upon  the 
excellent  previous  work  that  has  taken  place  at  the 
Exploratorium  t^hich  utilizes  the  resource^  of  a 
museum  to  offer  enriching  experiences  to  practicing 
teachers  and  develops  models  of  inservice  programs. 
The  nlan  in  the  proposed  project  is  to  work  «fith  600 
teachers  at  the  middle  school  and  hierh  school  levels 
from  all  of  the  school  districts  in  the  greater  $an 
Francisco  area .  It  is  planned  to  emphasize 
exploratory  activities  in  physical  science (70%)  and 
mathematics (30%)  by  offering  the  teachers  an 
immersion  into  subject-oriented  activities  which 
they  in  turn  can  adapt  as  possible  experiences  for 
their  students.  The  model  which  is  under  development 
consists  of  three  basic  stages .  The  first 
establishes  small-group  workshops  which  revolve 
around  a  curriculum  suggested  by  the  rich 
environment  of  the  Exploratorium  exhibits .  The 
second  phase  enables  the  teachers  to  learn  to  use 
the  Exploratorium  as  a  resource  center  to  enrich 
their  learning  and  provide  a  source  of  information 
and  potential  activities  for  their  students  as  well 
as  a  central  location  to  share  their  ideas  with 
their  colleagues.  The  third  phase  in  the  model 
develops  a  support  mechanism  for  the  teachers  as 
they  develop  projects  snd  activities .  The  summer 
institute  involves  ICC  teachers  in  groups  of  12  to 
14  working  SO  hours  over  a  four-week  period  to  focus 
activities  on  learning  extensions  of  subject  matter 
content  using  the  exhibits .  The  academic  year 
follow-up  takes  place  during  6  Saturday  morning 
sessions  of  4  hours  each  and  involves  4C  to  65 
teachers  per  session .  The  focus  during  these 
sessions  is  on  the  topics  chosen  by  the  teachers 
relating  to  potential  topics  to  be  covered  in  tlie 
school  program.  There  are  to  be  special  projects 
according  to  the  particular  interests  and  needs  of 
the  teachers.  For  these  projects  the  teachers  have 
available  to  them  the  expert  staff  of  the  Explora- 
torium as  well  as  the  facilities  and  materials  that 
are   resident    there.    The   after-school    and  Saturday 


workshops  occur  at  12  meetings  during  the  year  for 
four  hours  each.  It  is  planned  to  arrange  these  in 
two  blocks  of  six  weeks  each,  during  which  there  is 
a  sharing  of  topics  among  the  participants  which 
encourages  team  teaching  when  possible.  The  non-KSF 
cost  sharing  is  approximately  eighty- five  percent 
of  the  funded  amount. 


YOUNG  SCHOLARS 

Robert  J.  Semper 
Darlene  Librero 
The  Exploratorium 
San  Francisco,  CA 


RCD  SS502S5 
FYSS  SIOO.OOO 
Other  NEC 


"Exploratorium  Explainer  Program" 

Since  1^71*  the  Exploratorium  Explainer  Program  has 
provided  more  than  1,000  young  men  and  women  of 
high  school  age  with  meaningful  work  and  education 
opportunities  in  science  and  public  education .  Ire 
19SS^  eighty  to  one  hundred  students  from  San 
Francisco  and  greater  Bay  Are^  high  schools  work  as 
Explainers  for  one  or  two  semesters.  The 
Explainers  *  "job"  is  to  help  the  Exploratorium' s 
large  and  diverse  public  use  and  understand  the 
interactive  exhibits .  The  Explainers  undergo 
intensive  training  in  aspects  of  science  before 
they  begin  working,  and  continue  to  attend  weekend 
sessions  on  specific  phenomena  throughout  their 
tenure  at  the  museum.  Explainers  receive  about 
seventy  hours  of  formal  instruction  in  science 
which  is  augmented  by  extensive  one-on-one 
association  between  each  Explainer  and  our  Senior 
education^  research  and  exhibit  development  staff . 
In  addition,  throughout  the  year  the  Exploratorium 
hosts  visiting  scholars  and  scientists,  who  discuss 
their  work,  as  well  as  more  general  issues  of 
scientific  controversy  and  philosophy,  with  the 
Expl ainers. 

Through  hano.-j-on  experience  --  building  and 
operating  actual  demonstrations  of  phenomena, 
setting  vp  bi :>logical  experiments  for  the  public, 
and  maintaining  exhibit  apparatus  —  the  Explainers 
gain  a  deep  familiarity  with  the  fundamental 
concepts  and  activities  of  several  scientific 
disciplines.  Through  daily  contact  with  museum 
staff  and  visiting  scientists,  field  trips  to 
research  sites ^  and  other  enrichment  activities, 
they  become  acquainted  with  the  day-to-day 
experiences  of  working  in  scientific  fields. 


TEACHER  EKHAKCEMEKT  PROGRAM 

Jean  G.  Colvin  TPE  &751740 

Thelma  E.  Rowell  FyaS  S523,593 

University  of  California  Berkeley  Biology 
Berkeley,  CA 


"Partnerships  in 
Enhancement" 


Field    Research    and  Curriculum 


er|c 


The  Partnerships  in  Field  Research  and  Curriculum 
Enhancement  project  is  designed  to  stimulate 
renewed  interest  in  and  improve  the  teaching  of 
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science  at  the  precollege  level  by  providing 
opportunities  for  K-12  teachers  to  join  University 
of  CdliEornla  <UC)  scientists  On  field  research 
projects  in  the  natural  and  social  sciences^ 

Workshops  conducted  before  the  field  activities  will 
provide  an  overview  of  each  of  the  disciplines 
involved^  major  developments  #  and  current  direc- 
tions .  Teacher  participants  will  then  join  U.C. 
field  teams  for  two-  to  four-week  periods  in  the 
summer  on  research  projects  in  the  United  States  and 
abroad .  They  will  live  with  the  scientific  team  at 
the  field  site ,  be  instructed  in  basic  field 
methods^  and  take  an  active  part  in  data  collection 
and  analysis.  After  returning  from  the  field, 
teachers  will  develop  classroom  curriculum  materials 
based  on  their  field  activities.  A  series  of 
academic-year  workshops  led  by  university  scientists 
and  curriculum  specialists  will  provide  assistance 
in  curriculum  development  *  Curriculum  units 
developed  by  the  teachers  will  be  disseminated  to 
interested  educators  through  a  teacher  Research 
Resource  Library. 

The  program  is  planned  to  operate  over  a  three-year 
period.  Approximately  100  teachers  will  partici- 
pate. The  program's  impact  will  be  extended  through 
teacher  presentations  of  field  research  experiences 
and  dissemination  of  the  curriculum  materials. 

This  project  allows  the  Teacher  Enhancement  Program 
the  opportunity  of  placing  teachers  <K-12)  in 
research  situations .  Subsequently  the  participants 
will  plan  te'aching  strategies  to  incorporate  their 
research  experience  into  classroom  activities.  Since 
many  teachers  have  not  been  involved  in  research 
activities  of  any  type^  this  type  of  piogram  should 
result  in  a  substantial  change  in  doing  science  in 
the  classroom. 


APPLICATIONS  OF  ADVANCEO  TECHNOLOGY 

Andrea  A.  diSessa 

University  of  California  Berkeley 

Berkeley,  CA 


MDR  8642177 
FY86  $378,532 
Fy87  $381,146 
Computer  Science 


*'An  Educational  Computing  Environment  for  1990** 

The  team  at  MIT  that  was  primarily  responsible  for 
developing  the  LOGO  computer  environment  will  design 
and  implement  a  new  educational  conputing  system 
called  Boxer  that  will  be  suitable  for  widespread 
use  in  schools  beginning  in  the  late  1980's.  This 
will  exploit  the  increased  power  of  the  next 
generation  of  microcomputers  to  provide  a  major 
increase  in  the  breadth  of  applicability  and  ease  of 
use  of  computers  for  students  and  educators.  The 
system  -  which  integrat(*s  programming, 
text-manipulation,  information  retrieval,  and 
graphics  -  will  be  a  medium  for  creating  and 
distributing  educational  materials .  as  well  as  a 
personal  tool  for  students  and  teachers. 

The  impact  of  this  development  will  be  felt  directly 
-   in  reducing  barriers   to   the  use  of  computers  in 


schools  due  to  the  complexity  and  narrow  focus  of 
today ' s  software:  and  indirectly  will  produce  a 
working  implementation  of  the  system,  a  technical 
specification  that  will  enable  the  system  to  be 
adapted  to  a  wide  variety  of  computers^  and 
prototype  materials  in  science  education  that 
demonstrate  the  power  of  the  system  as  a  new  medium 
for  educational  computing.  System  development 
will  include  cooperative  design  and  testing  of 
materials  with  students  and  teachers,  and 
collaboration  with  beta-test  sites. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 

Andrea  A.  diSessa  MDR  8850363 

University  of  California  Berkeley  Fy8e  $679,584 

Berkeley,  CA  FY90  $3SS,449 

computer  Applications 


""Models  of  Learning  with  a  Computational  Medium"" 

This  project  explores,  develops  and  tests  the 
educational  possibilities  of  using  an  integrated  f 
multi-'f unctional  computational  medium  that  includes 
full  programming  capability.  Boxer  defines  a 
high-powered  work  station  environment  for  the 
personal  and  professional  use  of  children, 
teachers,  and  curriculum  developers  of  the  1990' s. 
In  a  previous  NSF  grant ,  the  project  director 
established  the  scientific  basis  for  such  a  system 
in  a  principled  design,  and  she  established  the 
technological  basis  in  a  f ield-deployable  implemen- 
tation. Models  of  new  kinds  of  educational  practice 
in  school  settings  that  are  made  possible  by  such  a 
medium  will  be  developed  and  tested. 

These  models  will  highlight  the  new  and  special 
characteristics  of  Boxer  that  promise  important 
changes  in  the  ordering,  content  and  form  of  school 
science.  In  particular,  it  will  b^  demonstrated 
that  Boxer  is  transparent ,  allowing  students  and 
teachers  to  get  more  quickly  through  the  technical 
aspects  of  the  system  to  basic  mathematical  and 
scientific  learning,  and  that  Doxer  provides 
dramatic  synergy  in  allowing  easy  combining  of  the 
various  aspects  of  the  system  {text  editing,  data 
base  capabilities.  etc. ) ,  most  particularly, 
synergy  between  programming  and  learning  scientific 
principles . 

Two  new  generalizabJle  models  of  educational 
practice  based  on  the  use  of  a  computational  medium 
will  be  built.  The  first  will  teach  about  motion  by 
developing  a  product -oriented  community  practice  in 
the  classroom.  That  practice  will  grow  out  of  a 
carefully  designed  and  integrated  set  of  exercise 
microworlds,  and  its  effectiveness  in  promoting 
deep  conceptual  change  will  be  assessed  by  the 
capability  of  students  to  learn  more  on  completion 
of  the  course.  The  second  model  will  teach  topics 
in  fact-intensive  sciences  like  biology  by  using 
the  medium  to  display  the  hidden  structure  of 
knowledge  in  the  domain,  and  by  supporting  learning 
and  problem  solving  activities  specifically 
appropriate  to  such  domains. 
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PRIVATE  SECTOR  PARTNERSHIPS 

Marjorie  H.  Gardner  TPE  8851046 

University  of  California  Berkeley  Fire8  $226,605 

Berkeley.  CA  Other  NEC 


"Industry  Initiatives  in  Mathematics  and  Science 
<IISME)  Academy  Programs" 

Through  a  Lawrence  Hall  sponsored  partnership.  151 
high  school  teachers  From  35  school  districts  in  the 
San  Francisco  Bay  area  have  had  summer  jobs  in  40 
industrial  Firms,  From  these  experiences  these 
science,  mathematics,  and  computer  science  teachers 
have  carried  ^  broader  understanding  oF  the  appli- 
cations oF  modern  science  and  mathematics  back  into 
their  classroom  teaching.  In  1966  an  Industry 
Initiatives  For  Science  and  Mathematics  Education 
Acadeioy  oF  Fellows  was  established  to  promote 
Further  exploitation  oF  their  industrial  experience 
in  Bay  area  classrooms.  Through  this  project  the 
Academy  teachers  will  develop  and  test  instruc- 
tional materials  based  on  their  summer  assignments 
in  industry  which  they  can  use  themselves  and  share 
with  other  teachers.  explore  ways  to  Form  an 
electronic  network  among  themselves,  and  provide 
seminars  which  will  carry  university  credit.  The 
summer  experiences  in  industry  have  already  proven 
valuable,  but  this  project  will  explore  ways  to 
enhance  the  value  of  such  work  experiences  further 
through  this  variety  oF  continuing  activities. 

Cost  sharing  by  the  partners  will  total  75%  of  the 
N$F  Funding, 


TEACHER  ENHANCEMENT  PROGRAM 

Marjorie  H,  Gardner 

University  of  California  Berkeley 

Berkeley,  CA 


TPE  8751778 
Fy88  $265,502 
Fy89  $275,425 
Chemistry 


"A  Multidimenrional  Approach  to  Improving  Chemical 
Edu  cation** 

The  Institute  oF  Chemical  Education  (ICE)  will  oFfer 
three  programs  to  address  national  needs  and  enhance 
chemistry  teaching  oF  different  groups  of  teachers. 
The  programs  will  be  held  at  the  Lawrence  Hall  of 
$<:ience  with  the  cooperation  of  the  Department  oF 
Chemistry  oF  the  University  of  California.  Berkeley, 
The  three  participant  groups  are  (l)  36 
underprepared  chemistry  teachers ,  primarily  drawn 
from  the  under represented  population  in  California 
who  will  be  selected  for  the  Fundamentals  Program, 
(2)  20  experienced  chemistry  teachers  selected 
nationally  For  the  Instrumentation  Program,  and  (3) 
20  highly  experienced.  award-winning  chemistry 
teachers  chosen  to  participate  in  the  Laboratory 
Leadership  Program. 

The  Fundamentals  Program  is  designed  to  update  the 
content  background  and  teaching  strategies  of  needy 
teachers  and  will  offer  sequential  four-week  pro- 
grams   during  two  summers  with  appropriate  Follow- 


through  activities  planned  For  the  intervening 
school  year.  This  project  design  will  allow  time 
for  teachers  to  integrate  the  body  oF  knowledge  and 
to  maintain  close  contact  with  project  stafF. 

The  Instrumentation  Program  is  a  three-week  program 
that  will  emphasize  Frontier  areas  oF  research  in 
chemistry  and  the  use  of  modern  instrumentation  as 
research  tools.  Participants  will  prepare  materials 
to  share  with  others  and  will  construct  some  simple 
instrumentation  for  their  own  use. 

The  Laboratory  Leadership  Program  continues  an 
effort  begun  during  the  previous  summer  in  which 
this  very  select  group  of  teachers  will  identify 
the  Factors  that  influence  use  oF  the  laboratory 
and  develop  means  of  assessing  laboratory  learning. 

Forty  percent  of  the  cost  oF  the  project  is  shared 
by  participants '  school  districts ,  the  University, 
and  individual  staff  contributions  of  time. 


RE$EARCH  IN  TEACHING  AfJD  LEARNING 

Marjorie  H.  Gardner  ^ 
University  of  California  Berkeley 
Berkeley,  CA 


MD«  8751375 
Fy88  $116,316 
Fy89  $155,561 
Mathematics 


ERIC 


"The  Families  in  FAMILY  MATH:     A  Research  Study" 

The  purpose  of  this  research  is  to  study  the  home 
processes  related  to  children ' s  interest  and  pro- 
ficiency in  mathematics ,  and  to  assess  the  extent 
to  which  these  processes  are  changed  through  a 
program  designed  to  help  parents  become  more 
effective  partners  in  their  children's  mathematics 
learning.  The  project  will  Focus  on  families  in 
FAMILY  MATH  programs  across  t  he  country, 
specifically:  low- income,  inner- city  minority  and 
majority  families  in  the  $an  Francisco  Bay  Ari^a; 
Hispanics  (through  Valle  del  Sol  in  Arizona) ; 
American  Indians  (through  the  Oregon  Indian 
Education  Association) ;  and  urban  blacks  (through 
the  Urban  League  in  Indianapolis.  Indiana).  Over 
200  families  will  be  included  in  the  study. 

Research  questions  posed  for  this  study  are:  How 
does  FAMlLIT  MATH  influence  the  parents'  confidence 
and  competence  as  partners  in  their  children's 
learning?  How  does  participation  in  the  program 
change  the  families  *  math-related  activities?  Do 
parents  increase  their  involvement  in  their 
children's  formal  mathematics  learning?  To  what 
degree  does  participation  in  the  program  affect 
children's  school  mathematics  learning? 

The  study  has  implications  for  future  research  on 
the  factors  influencing  student  achievement  in 
mathematics,  as  it  will  help  us  understand  how 
families  can  be  an  important  resource  in  our 
efforts  to  improve  student  interest  and  competence 
in  mathematics.  Results  will  help  us  understand  how 
home  processes  are  different  in  special  minority 
groups,  what  diFFerences  in  patterns  oF  change  we 
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might  realistically  e^cpect  when  working  with  these 
special  groups*  and  how  programs  might  be  modified 
to  become  more  effective  la  conununities  where  the 
children's  needs  for  a  ""better  chance""  in  mathe- 
matics education  are  particularly  great . 


Dissemination  will  be  through  orientation  workshops 
to  2000  individual  teachers  and  teacher  educators 
across  the  nation  who  already  implement 
activity-based  materials  in  the  class*  rooms  or  who 
are  interested  in  improving  the  teaching  of 
elementary  school  science. 


NETWORKS  PROGRAM 
John  L.  Kelley 

University  of  California  Berkeley 
Berkeley,  CA 


TPE  6550341 
FVas  $  86,534 
FYee  $135,165 
FVa?  $194,727 
Mathematics 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Lawrence  F.  Lowery 

University  of  California  Berkeley 

Berkeley.  CA 


MDR  6751727 
FYe6  $459,172 
FYe9  $577,645 
FY90  $623,433 

Elem  Science 


""Family  Math  and  Science;    Linking  Home  and  School" 

This  is  a  three*-year  project  designed  to;  1) 
disseminate  the  FAMILY  MATH  materials  into  five 
established  regional  minority  networks  across  the 
United  States;  2)  provide  training  for  parent  and 
teacher  leaders  in  these  regional  networks  so  they 
can  plan  and  conduct  their  own  FAMILY  MATH  classes: 
and  3)  evaluate  the  effectiveness  of  these 
activities  on  students  *  mathematical  literacy  and 
school  mathematics  programs. 

The  following  minority  regional  networks  are 
involved  in  this  project :  The  Council  of  Tribal 
Councils  (Oregon)  i  valla  del  SoJ.  (Phoeni^c.  AZ)  i 
Navaho  end  Mescalero  Tribal  Councils  (New  Mexico) , 
and  the  Urban  League  Chapters  in  Indianapc^lis .  IN 
and  Hartford*  CT*  Each  of  these  groups  is  a  sub* 
contractor  for  this  project  and  is  responsible  for 
thjs  support  of  FAMILY  MATH  classes  to  be  conducted 
by  their  parent  and  teacher  leaders  and  the 
development  of  a  detailed  dissemination  plan  to 
reach  most  parents  in  their  network. 


NETWORKS  PROGRAM 

Robert  C.  Knott                                                TPE  6751768 

University  of  California  Berkeley           FY6d  $166,411 

Berkeley.  CA                                                 FY89  $184,163 

FY90  3  51,680 


"Full  Option  Science  System  -  FC^S" 

The  Center  for  Multisensory  Learning  of  the 
Lawrence  Hall  of  Science,  with  thi^  Full  Option 
Science  System  (FOSS) ,  will  provide.  Cor  grades  3- 
6,  a  collection  of  multisensory,  laboratory* based 
science  activities.  Some  of  these  will  ^>e  products 
of  new  development  and  some  will  be  from  the  1966 
FOSS  Pilot  project,  which  received  National  science 
Foundation  funding .  The  FOSS  Project  will  protluce 
five  products  that  will  be  developed  with  tht^ 
cooperation  of  Ohaus  Scale  Corporation,  which  will 
bring  the  FOSS  Program  to  the  market  after  the 
third  project  year.  The  products  will  include 
sixteen  modules  of  laboratory  activities ;  a 
Materials  Assembly  Procedures  document  (to  help 
teachers  gather  equipment  for  the  activities) ;  a 
set  of  correlation  tables  to  assist  with  the 
integration  of  FOSS  activities  into  frameworks, 
with  textbooks,  and  with  other  hands-on  resources; 
student  laboratory  equipment  i  and  student 
worksheets  and  instruction  sheets. 

The  Lawrence  Hall  of  Science  staff  and  will  work 
closely  with  local  school  districts  (including 
Mount  Diablo  and  vallejo  Unified  School  Districts), 
and  with  the  Ohaus  Scale  Corporation .  Ohaus  and 
other  participants  in  the  project  will  provide 
financial  support  in  the  amount  of  $2.4M* 


TEACHER  EMHAfJCEiyiENT  PROGRAM 


"Great  ETcplor  a  ti  on  s  in  Math  and  Science: 
Disseminating  Activity*Based  Science  Nationwide"" 

The  Lawrence  Hall  of  Science  will  be  launching  with 
this  grant  a  three*year  dissemination  effort 
designed  to  bring  Great  ETcplorations  in  Math  and 
Science  <GEHS) ,  an  activity-based  science  curri- 
culum, into  elementary  and  middle  school  class* 
rooms  nationwide,  and  to  help  determine  the 
effectiveness  of  such  a  dissemination  model.  GEMS  is 
a  series  of  thirty  teacher's  guides  to  activities 
that  are  exciting  and  fun  yet  meet  the  content  and 
process  objectives  of  school*based  science,  GEMS 
activities  have  been  e^ctensively  tested  and  improved 
by  classroom  teachers.  They  can  be  used  to 
supplement  or  replace  existing  curricula ,  and 
require     only     easily     accessible  materials. 

ERIC 


George  C.  Pimentel  TPE  8550045 

University  of  California  Berkeley  FY85  $196,790 
Berkeley,  CA  FY86  $249,199 

FY87  $261,335 
Junior  HS  Science 

"Science  for  Science  Teachers** 

Fifty  middle/ junior  high  school  science  teachers 
will  have  the  opportunity  to  participate  in  a 
program  jointly  sponsored  by  the  Lawrence  Hall  of 
Science  and  the  School  of  Education  at  the 
University  of  California  at  Berkeley,  This  month- 
long  sutnmer  institute  will  take  advantage  of  an 
unique  and  intellectually  stimulating  environment. 
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It  is  so  designed  that  University  professors  and 
secondary  school  science  teachers  vrill  become 
partners  in  the  instruction  of  the  participants* 

This  sommer  program  will  ad(aress  the  needs  of 
middle/ junior  high  teachers,  their  students,  and  the 
curriculum*  A  team  of  seven  Teaclier-Writers  from 
middle  and  high  school  have  been  meeting  for  over  a 
year,  under  the  support  of  the  University  of 
California  at  Berkeley,  designing  laboratory 
activities  and  accompanying  curriculum  material  for 
these  grade  levels*  These  materials  will  serve  as 
the  basis  for  the  afternoon  activities  with  lectures 
by  prominent  faculty  from  the  UC3  science 
departments  providing  the  content  necessary  for  a 
thorough  understanding  of  underlying  principles . 
Each  of  the  four  weeks  is  devoted  to  a  specific 
discipline  whi  ch  is  normally  included  in  a 
middle/ junior  high  curriculum*  In  addition,  guest 
lecturers  have  been  scheduled  to  present  highlights 
of  current  research  in  their  fields  *  Each  of  the 
laboratory  projects  v^ritten  by  the  team  of  writers 
has  heen  carefully  designed  to  provide  structure  and 
flexibility  for  classroom  use,  and  to  encourage  the 
development  of  scientific  methodology  among  teachers 
and  students*  Both  a  teacher* s  version  and  a 
student *s  version  of  each  project  will  be  available 
for  use*  Materials  necessary  for  the  laboratory 
activities  will  be  developed  specifically  by  the 
equipment  developer  of  Lawrence  Hall .  This  kit  of 
materials  will  become  the  property  of  the 
participants  and  their  school  at  the  conclusion  of 
the  summer*  The  projects  include:  Chemical  Energy 
Lab,  Mars,  the  Nature  of  Life,  Communications  Lab 
and  Body  Parameters  Lab .  Follow-up  meetings  for 
purposes  of  evaluation  and  support  have  been 
scheduled  during  the  school  year* 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

George  C*  Pimentel  MDR  8652145 

University  of  California  Berkeley  FYS?  S60o,255 

Berkeley,  CA  Chemistry 


"The  Revision  of  the  CHEM  Study  Films** 

During  the  past  twenty  years*  the  twenty-seven  CHEM 
study  films  have  become  classics  among  the  chew 
istry  films  of  the  world*  They  were  produced  as  an 
integral  part  of  the  Chemical  Education  Material 
Study  and  continue  to  be  widely  used.  This  is 
evidenced  by  the  sale  of  more  than  27,000  prints  and 
more  than  62,000  rentals  since  they  were  released  in 
the  early  sixties .  They  maintain  scientific 
integrity  and  are  correlated  to  the  t-exts  currently 
iji  use*  No  other  series  of  chemistry  films  has  its 
subject  matter  authenticated  by  such  outstanding 
chemists  as  Glenn  T*  Seaborg,  Linus  Pauling*  Henry 
Eyring,  Bryce  Crawford,  George  Pimentel  and  J. 
Arthur  Campbell , 


The  films  were  produced  for  the  high  school  level* 
The  basics  of  chemistry,  since  they  were  produced, 
are  still  vali<1*  They  bring  to  the  classroom 
demonstrations  and  abstract  concepts  in  animated 
pictorial  form  which  would  be  difficult  for  the 
teacher  to  present  in  any  other  way* 

Unfortunately,  teachers  look  at  copyright  dates  and 
observe  anachronisms  of  instrumentation ,  hair* 
styling  and  methoc*  of  presentation  and  are  deterred 
from  using  the  films*  Relatively  minor  revisions 
can  bring  them  up-to-date  at  a  modest  cost  compared 
with  making  new  films*  Revisions  will  include  the 
use  of  modern  instrumentation,  discussions  of 
current  industrial  uses  for  the  concept,  and  the 
-employment  of  underrepresent  ed  groups  in  film 
presentations.  The  useful  life  of  these  films  can 
be  significantly  extended  for  some  time  Since 
they  can  now  be  made  available  in  low  cost  video 
cassettes,  teachers  will  be  able  to  have  CHEM  Study 
video  materials  available  in  every  school  *  Without 
revision,  these  valuable  tedching  aids  will  be 
lost.  Fundirtg  is  provided  for  making  these 
revisi ons* 


TEACHER  ENHANCEMENT  PROGRAM 

George  C.  Pimentel 
University  of  California  Berkeley 


Berkeley,  CA 


TPE  6751763 
PyeS  $251,653 
Junior  HS  Science 


"Science  for  Science  Teachers** 

Science  for  Science  Teachers  features  a  four-week 
summer  institute  for  50  underprepared  middle 
school/ junior  high  school  science  teachers*  The 
topics  to  be  treated  are  representative  of  all  the 
major  science  disciplines*  There  is  a  strong 
emphasis  on  laboratory  experiences*  The  staff  of 
the  project  include  university  research  scientists 
and  high  school  science  teachers,  all  of  whom  have 
participated  in  similar  programs  during  three 
previous  years*  Distinguished  guest  lecturers  are 
used  frequently*  Instructional  materials ,  both 
reading  matter  and  laboratory  apparatus,  have  been 
developed  and  tested  in  earlier  years  and  are  now 
available  for  use  during  the  19d8  summer  institute 
and  in  the  classrooms  of  participants  in  subsequent 
years* 

The  participants  are  drawn  from  all  parts  of  the 
United  States.  They  maintain  contacts  with  each 
other  and  with  project  staff  through  newsletters 
and  reunions  that  are  arranged  in  connection  with 
National  Science  Teachers  Association  meetings* 
Strong  group  rapport  has  been  characteristic  of 
this  project  in  previous  years* 

Costs  of  the  project  are  shared  by  the  Lawrence 
Hall  of  Science  and  the  participants*  home 
institutions .  These  contributions  total  B%  of  the 
amount  invested  by  the  National  Science  Foundation^ 
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INFORMAL  SCIEHCE  EDUCATION 

Richard  Pocizio 
Herbert  D.  Thier 
Laurel  H.  Dean 

University  of  California  Berkeley 
Berkeley '  CA 


MDR  8751462 

FYee  $111, a73 

FYa9  $  92, 379 
FY90  $  57,22a 
Informal  Science 


"Science  Project  for  Informal  Education" 


refine  specific  hypotheses  about  the  importance  of 
the  identified  knowledge  components  and  teaching 
sequence .  Some  larger -scale  assessments  of 
teaching  effectiveness  will  also  be  performed.  The 
work  should  lead  to  principled  and  reliably 
effective  methods  for  teaching  a  broad  range  of 
scientific  and  mathematical  concepts ,  and  to 
improved  insights  about  the  cognitive  processes 
involved  in  scientific  concept  learning. 


A  collaboration  of  staff  from  the  University  of 
California  at  Berkeley ' s  Lawrence  Hall  of  Sci  ence. 
School  of  Education,  and  the  Cooperative  Extension 
Service  (4~H)  will  develop  and  implement  SERIES 
(Science  Experiences  and  Resources  for  Informal 
Education  Settings) ,  a  state- wide  informal  science 
education  program  for  the  California  State  4-H 
system.  Over  a  three-year  period  they  will  adapt 
existing  science  curricula  and  generate  new 
materials  for  use  in  informal  4-H  settings  around 
the  theme  of  science  relevant  to  societal  concerns , 
with  an  agricultural  technology  focus .  They  will 
design  and  test  a  comprehensive  training  model  using 
the  materials  to  insure  their  effective  use  by 
volunteer  leaders,  and  develop  an  extensive  cadre  of 
CES  staff  and  volunteer  trainers  skilled  in  training 
volunteer  teachers  in  the  use  of  the  curriculum 
materials. 

The  resulting  curriculum  and  training  materials  will 
be  published  and  made  available  at  cost  to  all  4-H 
clubs .  The  project  will  directly  benefit  100  paid 
and  volunteer  trainers,  1800  volunteer  leaders  and 
12, 600  youth  participants ,  and  will  indirectly 
benefit  the  more  than  60, 000  youth  enrolled  in 
California  4-H  programs  each  year. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Frederick  Reif 

Alan  H.  Schoenfeld 

University  of  California  Berkeley 

Berkeley ,  CA 


MDR  8550332 
FY86  $578,109 
FY87  $613,995 
Physics 


'^Principled  Teaching  of  Scientific  and  Mathematical 
Concepts*" 

By  engaging  collaborating  talent  with  complementary 
expertise  (in  physics ,  mathematics,  and  cognitive 
science) ,  this  research  aims  to  develop  effective 
methods  for  teaching  scientific  and  mathematical 
concepts  --  and  thus  to  help  overcome  presently 
widespread  learning  dif f icul t iest  The  methods  are 
based  on  an  analysis  of  the  underlying  knowledge 
components  and  thought  processes  required  to  make 
scientific  or  mathematical  concepts  flexibly  usable 
and  d  comparative  analysis  of  the  thought  pat- 
terns of  novice  students .  They  aim  to  teach 
separately,  and  then  to  ^.ntegrate,  each  of  the 
identified  knowledge  components  (e, g. ,  explicit 
interpretation  procedures,  intuitive  knowledge, 
symbolic  aids,  error-prevention  measures,  meta- 
cognitive  knowledge)  by  an  explicitly  specified 
instructional  procedure.  Observations  of  indi- 
vidual   students    under    well -control  led    coniJi  tions 


RESEARCH  IN  TEACtaNC  AND  LEARNING 

Alan  H.  Schoenfeld  MDR  8751520 

UTiiversity  of  California  Berkeley  FY87  $47,931 

Berkeley ,  CA  Mathematics 


"The  Nature  of  Mathematical  Thinking  and  Problem 
Solving" 

Approximately  twenty- five  cognitive  scientists, 
mathematicians ,  educators ,  and  philosophers  will 
meet  for  a  three-day  conference  in  the  fall  of  198& 
that  will  be  supported  jointly  with  the  Sloan 
Foundation.  The  conference  will  be  held  in  an 
isolated  setting  {at  a  conference  center,  probably 
Pajaro  Dunes)  to  promote  the  substantive,  sustained 
interaction  of  the  conference  participants.  To 
establish  a  context  and  some  uniform  background  for 
the  conference,  conference  participants  will  be 
mailed  two  "baseline"  documents:  the  manuscript  of 
Cognitive  Science  and  Mathematics  Education  and  the 
report  "Establishing  a  Research  Base  for  Science 
Education:  Challenges,  Trends  and  Recommendations'", 
Two  advisory  boards,  one  for  mathematics  and  one 
for  cognitive  science,  w,i:il  help  select  attendees 
and  set  the  conference  agenda.  The  mathematics 
advisory  board  consists  of  Ingram  01k  in  (Sta- 
tistics, Stanford) ,  Robert  Osserman  (Mathematics , 
Stanford) ,  Henry  Pollak  <  former  vice  president , 
Bell  Communications  Research),  and  Lynn  Steen 
(Mathematics ,  St .  Olaf ) ;  the  cognition  advisory 
board  consists  of  James  Greeno  (Education  and 
Psychology,  Stanford) ,  Lauren  Resnick  <  Learning 
Research  and  Development  Center,  Pittsburgh) ,  and 
Alan  Schoenfeld  {Education  and  Mathematics, 
Berkeley) . 

The  advisory  boards  will  frame  key  issues  regarding 
mathematical  understanding  that  they  hope  to  see 
addressed  by  conference  participants,  including 
issues  regarding  a  possible  research  agenda.  The 
participants  who  prepare  papers  will  be  asked  to 
write  about  those  issues  in  such  a  way  that  (a)  the 
papers  are  accessi  ble  to  the  broad  range  of  par- 
ticipants ,  and  (b)  there  is  enough  specific  detail 
{research  findings,  examples  of  problems  or 
instructional  methods,  etc.)  to  provide  a  base  for 
substantive  discussion.  The  papers  will  be  mailed 
to  the  reactors  a  month  before  the  meeting.  The 
meeting  will  open  with  a  general  introduction.  For 
the  first  two  days  of  the  conference,  papers  will 
be  presented  in  one-hour  sessions,  with  critiques 
and  open  discussion. 

Readers  for  each  paper  will  be  chosen  from  a 
cross -section  of  the  disciplines  represented,  to 
foster  the  kinds  of  interactions  the  conference  is 
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supposed  to  induce*  The  third  day  will  be  devoted 
to  synthesis  and  an  attempt  to  set  a  research 
agenda.  Stinunary  reaction  talks  will  attempt  to  draw 
together  various  themes  of  the  conference: 
identifying  commonali  ti  es  among  the  various 
perspectives,  identifying  points  of  controversy,  and 
pointing  to  lines  of  communications  among  the 
various  constituencies  that  might  be  pursued.  A 
final  session  will  focua  directly  on  a  proposed 
research  agenda.  What  issues  do  the  participants 
believe  are  a  important  and  approachable?  What  do 
we  need  to  know  in  order  to  make  progress? 

The  conference  will  generate  a  number  of  papers 
which  will  be  compiled  as  Conference  Proceedings 
The  Proceedings  will  be  edited  by  the  members  of  the 
two  advisory  boards  and  published  through  a 
dissemination  medium  such  as  the  Mathematical 
Association  of  America's  MAA  Notes  series^  or 
through  a  commercial  publisher  known  for 
disseminating  such  work  (e.g,  Lawrence  Eribaum) . 
Presentations  based  on  the  results  of  the  conference 
will  be  made  at  meetings  of  the  American  Educational 
Research  Association.  Mathematical  Association  of 
America,  and  National  Council  of  Teachers  of 
Mathematics. 


RESEARCH  IN  TEACHING  AND  LEARNING 


symbolic  representations  will  study  students* 
understanding  of  the  meanings  of  formulas  and 
graphs  and  their  relations.  Tasks  used  in  these 
studies  will  include  problems  that  are  included  in 
the  curriculum,  as  well  as  more  open-ended  tasks 
designed  to  tap  specific  aspects  of  students' 
understanding.  The  research  on  computer  modelling 
will  use  the  results  of  the  empirical  studies  to 
develop  definite  hy^  , theses  about  speci f ic 
knowledge  that  students  acquire  in  order  to  perform 
tasks  in  the  curriculum  and  other  reasoning  tasks 
when  they  understand  the  concepts^  and  about  the 
uaya  in  which  that  understanding  changes  and  grows^. 

Increased  scientific  knowledge  about  the  under- 
standing of  concepts  in  algebra  will  contribute  to 
our  understanding  of  the  domains  of  conceptual 
growth  and  the  analysis  of  understanding  the  mean- 
ings of  symbols^  Previous  research  on  conceptual 
growth  has  studied  informal  domains  of  knowledge, 
such  as  taxonomic  categories  and  biological  pro- 
cesses. This  research  will  ejttend  those  analyses  by 
studying  algebra,  a  domain  with  a  formal  structure. 
Most  previous  studies  of  symbolic  understanding 
have  focused  on  ordinary  language,  and  the  study  of 
understanding  the  formal  system  of  algebra  will 
provide  new  insights  into  ways  that  meanings  of 
symbolic  representations  are  understood.  Results 
will  also  be  useful  in  the  improvement  of  school 
instruction  in  algebra  and  for  other  training  in 
which  mathematical  understanding  is  important* 


Alan  H.  Schoenfeld 

University  of  California  Berkeley 

Berkeley.  CA 


MDR  B711342 
FYB7  $46,237 
FY88  $50,787 
FY89  $54,115 
Mathematics 


This  project  is  funded  jointly  with  the  Directorate 
for  Biological.  Behavioral,  and  Social  Sciences. 


*'Conccpts  and  Meanings  of  Formal  Domain** 

This  project  will  develop  a  scientific  analysis  of 
the  knowledge  and  processes  involved  in  under- 
standing algebra  at  the  high-school  level ,  The 
research  will  use  three  main  approaches:  One 
approach  is  analysis  of  conceptual  growth,  a  method 
that  has  been  used  productively  in  the  study  of 
cognitive  development.  The  second  approach  uses 
tasks  taken  from  the  mathematics  curriculum  and 
related  tasks  designed  to  show  what  students  are 
able  to  do  and  what  knowledge  they  have  that  enables 
them  to  do  it.  The  third  approach  uses  methods  of 
artificial  intelligence  to  construct  models  of 
students'  knowledge  and  cognitive  processes^. 

The  research  will  focus  on  students '  understanding 
of  the  concepts  of  variables  and  functions  and  how 
this  understanding  relates  to  their  knowledge  of  the 
symbolic  expressions  of  algebra .  The  research  on 
conceptual  growth  will  study  students*  ability  to 
reason  about  two  physical  systems  involving 
functional  relaicions.  a  winch  in  which  the  final 
position  of  a  block  depends  on  several  factors,  and 
a  transfer  of  liquid  from  one  cylinder  to  another, 
where  the  final  height  of  liquid  depends  on  several 
other  factors.  Previous  research  has  shown  that 
students  have  significant  understanding  of  func- 
tions in  these  systems  before  they  study  algebra, 
and  this  research  will  document  the  increases  in 
students '  understanding  as  they  study  relevant 
formal  mat hemat ics ,      The  research  on  underst anding 


TEACHER  ENHANCEMENT  PROGRAM 
Glenn  T,  Seaborg 

University  of  California  Berkeley 
Berkeley,  CA 


TPE  8751459 
FVee  $246,167 
FY89  $231,973 
FV90  $241,579 
Mathematics 


^'EQUALS  in  Mathematics  and  Technology" 

The  project  proposes  to  work  with  116  teachers, 
including  96  teachers  from  six  school  districts  in 
California  and  2  each  from  ten  other  states ,  Each 
of  the  20  teachers  outside  of  California  will  in 
turn  work  with  100  other  teachers  in  their  states 
or  districts.  These  are  teachers  at  the  middle 
school  level,  grades  3-B.  The  first  year  of  the 
proposed  three-year  project  emphasizes  the  adapta- 
tion of  curriculum  materials  which  were  developed 
over  the  years  by  the  proposed  staff  and  their 
colleagues.  The  goal  of  the  first  year  of  the 
project  is  to  assess  the  value  of  the  materials  to 
the  participating  teachers  and  their  school 
districts.  The  second  year  focuses  on  developing  a 
program  to  train  trainers  to  use  and  adapt  the 
materials  in  order  to  multiply  the  effect  of  the 
program*  The  third  year  continues  with  the 
development  of  the  leadership  activities  and 
disseminates  the  course  materials  and  instructional 
strategies  beyond  the  targeted  districts.  There  is 
an  active  follow-up  component  in  each  of  the  years. 
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There  is  to  be  eight  days  of  concentrated  instruc- 
tion during  each  academic  year  and  twelve  days  of 
instruction  each  siumner. 

This  proposal  contains  several  excellent  attributes. 
It  is  to  be  conducted  at  an  excellent  academic 
institution:  the  PI.  as  the  guiding  force  behind  the 
proposed  activities,  is  a  world  renowned  sci- 
entist; the  proposed  staff  have  formed  a  community 
of  scholars  and  are  totally  conunitted  to  the  pro- 
ject goals;  a  very  effective  set  of  materials  have 
been  developed  and  improved  over  the  years;  the 
staff  has  been  most  successful  in  conducting  work* 
shops  with  the  materials  for  teachers  at  the  middle 
school  level  and  above:  as  an  extension  of  past 
efforts  the  team  now  intends  to  apply  the  materials 
and  strategies  at  lower  grade  levels.  Considering 
the  outside  contributions,  beyond  what  is  requested 
from  the  NSF.  there  is  every  indication  that  the 
project  will  receive  support  and  attention  from  the 
educational  and  scientific  cociuminities  and  hence  is 
worthy  of  the  funding  requested. 


middle/ junior  high  school  level  to  introduce 
atudents  to  chemicals  and  their  importance  in  their 
lives.  CEPUP  materials  wj '  1  highlight  areas  of 
direct  societal  concern  associated  with  science  and 
technology.  Students  will  be  given  chemistry  based 
activities  and  experiments  that  focus  on  the 
environment .  biotechnologies,  industrial  processes, 
agricultural  practices,  alternative  energy  sources 
and  health  science. 

The  CEPUP  proposal  is  a  three-year  project  to 
revise  and  field  test  the  four  modules  produced 
during  the  pilot  phase,  and  to  develop  and  e^^aluate 
an  additional  twelve  modules  nationally.  The 
project  has  maintained  a  strong  cooperative  working 
relationship  with  a  variety  of  school  systems  and 
professional  organisations  and  will  work  together 
with  these  groups  and  LAB-AIDS.  Inc.  to  insure  the 
long  term  widespread  di  ssemination  of  the 
maC'^rials. 


TEACHER  EHHANCEMEHT  PROGRAM 


Cary  I.  Sneider 

University  of  California  Berkeley 
Berkeley.  CA 


TPE  9751779 

ryee  $141,099 

Fy89  $354. 90e 
Astronomy 


^'Astronomy  and  Space  $cience  $ummer  Institutes  for 
Elementary  and  Middle  $chool  Teachers" 

Astronomy  and  Space  Science  Summer  Institutes  for 
Elementary  and  Middle  School  Teachers  is  a  twenty- 
four  month  program  which  will  introduce  fifty  ele- 
mentary and  fifty  middle  school  teachers  whose 
school  districts  already  own  planet  ariums  to 
experiences  and  resources  for  teaching  astronomy  and 
space  science  through  classroom  activities.  Lawrence 
Hall  of  Science,  in  conjunction  with  New  York  Hall 
of  Science,  will  conduct  two  three->week  summer 
institutes  and  develop  a  series  of  Guides  to  the 
Active  Planetarium  to  support  teachers'  efforts  in 
conducting  inservice  workshops  and  fully  utilizing 
planet ariums  to  supplement  classroom  instruction. 
During  the  two-year  period  following  the  N$F  funding 
cycle,  participants  will  have  follow-up  meetings  at 
major  science  teacher  conferences  with  funds 
provided  by  Learning  Technologies .  makers  of 
portable  planetariums. 


INFORMAL  SCIENCE  EDUCATION 

Jennifer  M.  White 

University  of  California  Berkeley 

Berkeley.  CA 


""Within  the  Brain" 


MDR  8751464 
FYe7  $215,500 
FYea  $185,202 
Biology 


The  Lawrence  Hall  of  Science  proposes  to  develop 
two  1400  square  foot  interactive  exhibitions  based 
on  the  latest  research  findings  on  the  structure 
and  function  of  the  human  brain:  one  for  permanent 
display  at  the  Hall,  and  one  for  circulation  to  12 
science  museums  over  a  five-year  period.  The  exhi- 
bition will  use  large  scale  models  and  equipment 
from  two  television  programs  on  the  brain .  Sub- 
stantial input  from  scientists  and  psychologists 
will  be  combined  with  Che  educational  expertise  of 
curriculum  development,  museum,  and  design  staff 
from  the  Lawrence  Hall  of  Science  to  create  the 
exhibitions.  Visitor  and  school -related  curriculum 
materials  will  be  developed,  including  a  video 
library  and  an  auditorium  show  for  large  group 
school  use. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Herbert  D.  Thier 

University  of  California  Berkeley 
Berkeley.  CA 


MDR  8751532 
FY&a  $243,200 
FY89  S25  5.269 
FY90  $256,699 
Chemistry 


Chemical  Education  for  Public  Understanding 
Project" 

The  Chemical  Education  for  Public  Understanding 
Project  <CePUP)  at  the  Lavrence  Hall  of  Science  will 
develop  interdisciplinary  materials  for  use  at  the 
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The  Lawrence  Hall  of  Science  has  more  than  300.000 
vieitors  per  year  $nd  is  a  major  science  education 
research  and  development  facility:  the  twelve  host 
museums  will  reflect  museums  in  both  large  and 
jnedium'sized  cities  well  distributed  geographi- 
cally. Hare  th.an  three  million  people  will  view  the 
exhibits  over  a  five-year  period. 

The  re-use  and  relationship  to  a  major  television 
series.  *'The  Brain**,  is  an  ingenious  strategy  and 
the  Lawrence  Hall  of  Science  is  matching  the 
National  Science  Foundation  contribution  with 
comparable  private  funds. 
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YDUNG  SCHOLARS 

Victor  A*  perkes 
Kathleert  Fisher 
University  of  California  Davis 
Davis,  CA 


RCD  8755766 
FYSe  $52,257 
FY89  $52,257 

Life  Science 


"Interdisciplinary  Program  in  Biological  Sciences 
with  Emphasis  on  Agricultural  Sciences  and  Research** 

The  University  of  California.  Davis  conducts  an 
interdisciplinary  program  in  biological  and 
environmental  sciences  with  a  focus  on  agricultural 
sciences.  It  combines  a  six-week  stunmer  program, 
with  a  school  year  follow-up  endeavor  for  11th  and 
12th  grade  students.  The  summer  residential  program 
combines  Instructional  activities  in  areas  selected 
as  central  to  biological/agricultural  disciplines 
with  student  research  in  a  one-  to**one  relationship 
with  university  researchers.  Research  is  an  amalgam 
of  students^  Individual  interests  and  available 
Institutional  and  personnel  resources.  Students 
receive  close  supervision  and  instruction  on  re^ 
search  design,  reporting  and  the  use  of  university 
resources  * 


with  university  scientists ,  a  full-time  science 
curriculum  specialist  and  four  mentor  teachers,  the 
participants  will  complete  a  three-week  summer 
workshop  and  monthly  day-long  meetings  designed  to 
increase  their  conceptual  understanding  of  physical 
sciences,  to  develop  strategies  and  materials  for 
teaching  thorough  understanding  of  fundamental 
concepts  and  principles ,  and  to  develop  materials 
and  techniques  for  use  in  their  presentation  of  in- 
service  workshops.  Participants  will  earn  academic 
credits  from  the  University  of  California.  Davis . 
During  the  in-service  workshops  which  the 
participants  will  design  and  conduct ,  the  science 
curriculum  specialist  and  other  project  staff  will 
be  aval lab le  for  consultation  and  support . 
Participants  will  be  visited  and  observed  in  their 
classrooms  and  in  their  workshops  with  their  peers. 
Careful  document  at ion  and  analysis  of  these 
observations  and  of  teacher  reports  will  provide  a 
significant  basis  for  a  detailed  project 
evaluation. 


TEACHER  ENHANCEMENT  PROGRAM 


The  school-year  follow-up  program  includes  a) 
student  presentation  of  research  in  the  home  school; 

b)  a  research  update  program  on  the  UC  Davis  campus; 

c)  student  presentation  of  the  research  paper  at  the 
Science  and  Humanities  Symposia  of  FJorthern  and 
Southern  California  . 


TEACHER  ENHAflCEMENT  PROGRAM 

Wendell  H.  Potter 

Victor  A*  Perkes 

University  of  California  Davis 

Davis.  Ca 


TPE  8550162 
FY86  $164,158 
FV87  S159. 890 
HS  Science 


"UCD/Northern  California  Science  Project  for 
Pre-College  Secondary  Honors  Teachers  of  Physical 
Science" 

This  Leadership  Activities  project  will  provide 
enhancement  and  professional  development  experi- 
ences for  40  exemplary  secondary  school  physical 
science  teachers  from  15  counties  throughout  central 
and  northern  California ,  The  overall  goals  of  the 
multiyear  project  involve  the  updating  and  deepening 
of  the  participants*  physical  science  backgrounds 
and  teaching  methodologies,  the  networking  of  the 
participants  and  university  science  faculty,  the 
conduct  of  in-service  workshops  by  the  participants 
in  their  home  schools,  appropriate  recognition  for 
honors  teacher  participants,  the  dissemination  of 
the  project  materials  and  results  to  nearby  school 
systems,  and  the  investigation  of  the  modelistic 
approach  within  a  carefully  planned  documentation, 
assessment  and  evaluation  effort . 

Selections  of  participants  by  a  faculty  and  school 
committee  will  be  based  upon  detailed  applications 
requiring  expressions  of  teacher  and  school 
commitments  to  implement  project  emphases.  Working 
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Wendell  H.  Potter 

Victor  A.  Perkes 

University  of  California  Davis 

Davis.  CA 


TPF  9751748 
FYe8  $153,729 
Fy89  $160,699 
FY90  S113,122 
Physics 


"Northern  California  Science  Pioject 
grades** 


-  Middle 


The  northern  California  Science  Project-Middle 
Grades  is  a  cooperative  effort  involving  eight 
school  districts  in  Central  and  Northern  California 
and  faculty  and  staff  at  the  University  of 
Call fornia .  Davis .  The  project  will  involve 
twenty-four  teachers  (each  year  for  two  years)  who 
regularly  teach  physical  science  to  7th  and  8th 
grade  students. 

During  years  one  and  two.  the  project  will  concen^ 
trate  on  training  the  participants  in  teaching 
methodologies  based  on  the  constructivist  theory  of 
learning.  All  of  the  methodologies  will  be  based  on 
selected  topics  in  physical  science. 

The  first  two  years  will  see  the  teachers  involved 
in  a  two-day  spring  workshop  and  a  three-week  sum- 
mer institute.  During  the  academic  year  following, 
the  participants  will  be  involved  in  five  addi^ 
tional  <lay  long  workshops  at  each  of  eight  dis- 
tricts sites,  and  visits  by  the  program  staff  to 
each  teachers '  classroom* 

During  the  second  and  third  years,  emphasis  will 
also  be  placed  on  documenting  and  assessing 
teachers*  ability  to  use  the  teaching  model  in 
typical  7th  and  8th  grade  settings  and  the  effect 
of  its  use  on  the  students  conceptual  understanding 
of  selected  physical  science  concepts. 

The  University  of  California.  Davis  and  the  school 
districts  have  contributed  an  amount  equal  to  25% 
of  the  NSF  award. 
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TEACHER  ENHANCEMENT  PROGRAM 

Juan  F.   Lara  TPE  8751329 

University  of  California  Los  Angeles  FYSS  $212,057 

Los  Anyeles,  CA  Biology 

''Project  for  Leadership  Enhancement ,  Application , 
and  Dissemination  in  Science  (LEADS)*" 

The  Project  for  Leadership  Enhanr^ement ,  Application, 
3n<3  Dissemination  in  science  (LEADS)  will  educate 
twenty  excellent  teachers  science  (called  primary 
leaders)  to  le^d  workshops  for  sixty  selected 
qualified  elementary  teachers  (called  secondary 
leaders)  and  twenty  administrators  who  will  go  back 
to  Los  Angeles  area  school  districts  to  lead  science 
education  programs  they  helped  design.  Beginning  in 
January  19SS*  primary  leaders  will  attend  ten 
sessions  of  training^  developing  a  handbook  and 
workshops.  In  the  summer  of  19SS*  schoo.'  districts 
will  nominate  teams  of  three  elementary  science 
teachers  and  an  administrator  t hat  will  attend  a 
four-week  workshop  in  biology*  earth  science* 
chemistry  and  physics  at  UCLA  with  lectures  by 
scientists  on  the  staff  of  the  University.  The 
primary  leaders  will  run  the  workshops  and  perfect 
the  handbook .  In  the  1988-89  academic  year*  the 
school  districts  will  arrange  workshops  for  their 
science  teachers  using  the  secondary  leaders. 


This  project  is  ft:ndod  jointly  with  the  Directorate 
for  Geosciences  and  the  Directorate  for  Computer 
and  Information  Science  and  Engineering. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGEIAM 

Noreen  Webb  MDR  8751309 

University  of  California  Los  Angeles  FYBS  $120,427 
Los  Angeles,  CA  FY69  $128,750 

Mathematics 

"Promoting  Problem-Solving  Skills  in  Middle  School 
Mathematics" 

This  project  responds  to  increasing  national  con- 
cern about  the  low  levels  of  participation  and 
achievement  of  inquiry  skills  among  wcm'^n  and 
non -Asian  minorities  in  mathematics.  Activities 
will  include  the  design  of  an  instructional 
approach  that  combines  an  inquiry-based  mathematics 
curriculum  with  cooperative  small-group  learning. 
It  will  test  the  effects  of  the  combined  instruc- 
tional approach  on  the  mathematics  achievement  * 
attitudes,  and  future  plans  of  low-income  Hispanic 
middle  school  students.  The  major  focus  will  be  on 
students'  abilities  to  solve  problems  in  mathe- 
matics and  their  participation  in  classroom 
problem-solving  activities. 


Robert  J,  Strangeway  RCD  8708079 

University  of  California  Los  Angeles  FY87  $16,000 
Los  Angeles,  CA  Atmospheric 


■*  Applications  for  Fellowships  to  the 
International  School  of  Space  Simulations" 


Third 


This  grant  will  provide  partial  support  for  fifteen 
students  and  young  researchers  to  attend  the  Third 
International  School  for  Space  Simulations  to  be 
held  in  La  Londe-les-Maurcs  and  Beaulieuj  France 
from  June  15  to  27 ,  1967 ,  The  school  will  include 
both  tutorials  on  the  use  and  development  of  simu- 
lation codes  and  present  a  tiona  of  the  most  recent 
research  carried  out  in  space  plasma  physics  with 
the  aid  of  computer  simulations.  The  school  will  be 
of  particular  benefit  for  young  researchers,  both  in 
terms  of  gaining  experience  in  simulations*  and  in 
the  opportunity  to  interact  closely  with  experts  in 
the  field.  Since  the  meeting  will  also  be  attended 
by  European  and  Japanese  scientists,  the  recipients 
of  fellowships  will  be  able  to  develop  important 
contacts  with  the  international  research  community* 
which  should  be  of  considerable  benefit  in  the 
future. 

The  major  objective  of  this  grant  is  educational. 
Two  Previous  schools  have  been  supported  by  NSF  with 
great  success  and  have  helped  establish  a  U, S. 
pre-eminence  in  the  area  of  S/T  simulations .  A 
second  objective  is  that  of  advanced  code  develop- 
ment ,  Modelling  of  the  s/T  environment  requires 
sophisticated  code  development  of  3rd  plasma  simu- 
lations in  realistic  geomagnetic  field  geometries. 
This  is  a  difficult  problem  relying  partly  on 
advances  in  numerical  techniques  e, g,  adaptive 
grids.  Finally  this  effort  will  lead  to  advances  in 
modelling  the  S/T  system. 


The  project  will  be  carried  out  in  three  phases: 
(1)  the  effects  of  inquiry-based  instruction  on 
development  of  inquiry  skills  will  be  tested:  (2)  a 
cooperative  learning  component  will  be  added  to 
classroom  activities;  and  (3)  students  will  be 
trained  to  increase  their  involvement  and  partici- 
pation in  classroom  activities. 

The  results  of  this  project  will  be  significant  in 
a  number  of  ways:  it  is  the  first  attempt  to  design 
and  systematically  test  combined  inquiry-based  and 
cooperative  learning  approaches  to  mathematics 
curricula  and  instruction^  it  has  the  potential  of 
creating  more  optimal  learning  opportunities  for 
low  socioeconomic  Hispanic  students;  it  has 
potential  for  improving  the  inquiry  skills  of  all 
students:  the  intervention  strategies  to  be 
developed  have  potential  for  motivating  students  to 
continue  their  education  in  mathematics  and  the 
sciences , 


TEACHER  Enhancement  program 

Faul  D,  Saltman 
Robert  A,  Dean 

University  of  California  San  Diego 
San  Diego,  CA 


TPE  8751679 
FY88  S313, 722 
FY90  $307, 230 
Fy91  $319,582 
Biology 


"UCSD  Science  Teacher  Institute  for  Elementary 
Science  Teachers" 

This  project  involves  a  partnership  among  san  Diego 
County  Schools*  the  University  of  California  at  san 
Diego,  and  industry  to  improve  the  quality  of 
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dcl«nce  instruction  at  the  elementary  (K-S)  school 
level.  The  program  will  span  a  three-year  period  and 
encompass  a  five-week  on-campus  summer  institute 
during  each  year  of  the  program  as  well  as  a  series 
of  d  meetings  during  the  academic  school  year. 

Year  One  of  the  program  will  emphasize  the  life 
sciences.  Year  Two  earth  and  environmental  sciences, 
and  Year  Three  the  physical  sciences .  An  attempt 
will  be  made  to  integrate  all  science  content  areas 
with  each  other  and  with  reading  and  mathematics. 

The  major  goal  of  the  project  is  to  educate  100 
Besource/Hentor  Teachers  who  will  return  to  their 
schools  and  provide  inservice  programs  in  science 
content  and  methodology.  Commitments  to  participate 
in  the  program  have  been  received  from  27  school 
districts* 

This  project  is  cf  particular  interest  to  the 
Teacher  Enhancement  Program  in  that  it  is 
county-wide  and  involves  all  segments  of  the 
community  in  a  cooperative  effort  to  begin  improving 
the  system  at  the  elementary  level. 


staff  via  a  hot  line  telephone*  mail-in  assignments 
and  a  mid-year  mini-conference  at  the  UCSB 
microcomputer  laboratory.  The  next  sununer  (I9dd) 
the  same  60  teachers  will  return  to  UCSB  to  study: 
computer  systems:  programming  language  organization 
and  implementation:  and  topics  in  algorithmic 
mathematics.  The  teachers  will  also  take  seminars 
on  how  to  develop  computer  workshops  for  colleagues 
in  their  school  districts,  and  how  to  translate 
their  course  work  into  materials  for  class  use. 

The  project  director  is  Marvin  Marcus,  professor  of 
mathematics  and  computer  science  and  a  vice- 
chancellor  at  UCSB.  Marcus  is  recognized  interna- 
tionally for  his  work  in  the  mathematical 
sciences.  The  senior  personnel  will  consist  of 
Balph  Shively#  professor  and  chairman  of  the 
departm&nt  of  mathematics  and  computer  science  at 
Lake  Forest  Coll ege,  senior  mathematical 
scientists,  a  research  learning  expert.  and 
evaluators  from  UCSB  and  Lake  Forest.  Cost  sharing 
by  UCSB  ccnsists  of  paying  the  administrative  costs 
of  the  director  of  university  extensions,  and 
exclusive  use  of  the  micro-computer  laboratory. 


TEACHER  EHHANCEMENT  PbOCRAM 


TEACHER  ENHANCEHEHT  PROGRAM 


Marvin  Marcus 
John  L.  Bruno 

Univ  of  California  Santa  Barbara 
Santa  Barbara,  CA 


TPS  3652333 
FYS?  $516,999 
Computer  Science 


Marvin  Marcus  TPE  8751678 

John  L.  Bruno  FYeS  $509,560 

Richard  E.  Mayer  Mathematics 
University  of  California  Santa  Barbara 
Santa  Barbara.  CA 


""Computing  and  Algorithmic  Mathematics  for  Secondary 
School  Teachers"* 

This  national  leadership  project  offering  superior 
computer  science/mathematics  instruction  for  high 
school  mathematics/science  teachers  combines  two 
six- week  intensive  summer  sessions  on  Pascal  and 
algorithmic  mathematics  with  individualized  guided 
home  study  operation  and  a  two-day  meeting  at  mid- 
year during  the  intervening  academic  year.  The 
participating  teachers  wi  11  run  in-service 
workshops/seminars  for  their  schools  upon  completion 
of  the  program. 

The  goals  of  the  project  are  to  assist  high  school 
teachers  to: 

o  be  proficient  in  teaching  the  essence  of 
computer  science,  namely  the  construction 
and  testing  of  algorithms; 

o  experience  intensive  supervised  hands-on 
instruction: 

o  become  lead  teachers  and  run  workshops  for 
their  school  districts; 

The  first  summer  (1987)  60  teachers,  half  from 
California  and  half  from  a  national  applicant  pool, 
with  various  demographic  and  ethnic  backgrounds, 
will  meet  at  the  University  of  California'  Santa 
Barbara*  They  will  study:  structured  programming  in 
Pascal:  data  structures  in  Pascal;  and  algorithmic 
mathematics.  During  the  intervening  academic  year, 
there  will  be  a  nine-month  program  of  guided  home 
study   under   the   direction   of   project    faculty  and 


"A  National  Institute  for  Secondary  School  Teachers 
for  the  Dissemination  of  Computer  Science  and 
Algorithmic  Mathematics" 

The  main  goals  of  the  project  are  to  offer 
intensive  instruction  in  computing  and  algorithmic 
mathematics  to  sixty  secondary  school  teachers  and 
to  help  them  in  extending  the  ideas  and  knowledge 
obtained  in  the  project  to  many  more  teachers  in 
their  respective  school  districts.  This  is  to  take 
place  over  a  period  (>f  two  summer  sessions  along 
with  an  individualized^  guided  home  study  program 
during  the  intervening  academic  year  when  the 
participants  are  to  extend  the  subject  m^^tter 
presented  in  the  first  summer  session .  The 
participants  are  to  maintain  close  written  and 
telephone  contact  with  the  project  faculty  and 
staff  to  help  the  participants  implement  the  new 
ideas  in  their  schools.  Additional  follow-up 
activity  during  the  year  includes  a  two-day 
min icon fere nee  to  discuss  the  teaching  of  computer 
science  and  algorithmic  mathematics  and  to  provide 
the  participants  wi  th  intensive,  supervised, 
hands-on  instruction.  There  is  to  be  widespread 
dissemination  activities  of  the  project  activities 
to  reach  a  wider  audience  extending  the  direct 
contact  with  the  60  initial  participants.  Tnere  is 
to  be  academic  credit  at  the  undergraduate  level  as 
well  as  the  post  graduate  level  equivalent  to  20 
upper  division  quarter  hours. 
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TEACHER  ENHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 


Julian  WelsBgiaas 

UdIv  of  California  Santa  Barbara 

Santa  Barbara-  CA 


TPE  8550283 
FY86  $349,606 
FY87  5349,479 
FY88  5369,741 
Mathematics 


""Improving  Mdtheniatics  Education  Through  Site-Based 
Change" 


The  Univeraity  of  California,  Santa  Barbara,  ^111 
develop  and  implement  classroom  curricula,  both 
content  and  methods  of  instruction,  through  aite- 
based  change  over  a  period  of  three  years.  During 
the  first  year,  the  project  will  initially  involve 
seven  schools  from  Ventura  and  Santa  Barbara 
Counties,  This  will  be  expanded  to  13  in  year  two 
and  to  a  total  of  19  schools  in  the  third  year. 
Teaching  specialists,  classroom  teachers  who  have 
been  selected  and  trained  to  act  as  resource  persons 
and  trainers  for  th«ir  colleagues,  will  serve  for 
one  year  on  a  rotating  basis. 

The  project  provides  an  opportunity  for  admini- 
strators, parents,  the  community  and  teachers  to 
work  together.  It  provides  training  and  ongoing 
support  for  a  cadre  of  teachers,  to  develop  methods 
that  assess  student  understanding.  The  activities  of 
the  Tri-County  Mathematics  Project  and  the  UCLA 
Partnership  have  been  incorporated  in  the  project . 
Much  of  the  in-school  activities  ^ill  be  carried  out 
during  one  released  day  each  month  and  six  hours  per 
month  of  after»school  meetings. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Ronald  Henderson 

University  of  California  Santa  Cru2 

Santa  Cruz ,  CA 


MDR  8550386 
PY86  5103,524 
FY88  $  20,705 

Life  Science 


^'Life  Lab  Elementary  Science  Program: 
Development  and  Field- Testing** 


Jay  H.  Jones 
University  of  La  Verne 
La  veine,  CA 


USE  8853138 
Fy88  517,041 
Chemistry 


En  ha  need  Instrumentation  f  oi  Undergraduate 
Instruction  in  Environmental  Chemistry" 

The  addition  of  two  items  for  the  central  instru- 
ment facility:  l)  a  purge  and  trap  system,  and  2)  a 
high  performance  liquid  chroma tograph,  provides 
full  support  for  the  current  instruction  in  the 
environmental  sciences  and  substantial  support  for 
an  environmental  engineering  program.  The  addi- 
tional instruments  augment  those  already  available 
and  provide  all  the  major  instrumentation  needed 
for  up-to-date  instruction  in  the  Environmental 
Chemistry  component  of  the  environmental  programs. 
The  augmented  instrumentation  supports  specified 
EPA  methodology  and  the  development  of  novel 
methods  for  environmental  analysis. 

The  grantee  provides  funds  for  this  project  that 
are  an  equal  match  for  the  NSF  a^ard. 


YOUNG  SCHOLARS 

Michael  J.  Minch 
University  of  the  Pacific 
Stockton,  CA 


RCD 
FY  88 
FY89 


8850100 
$54,385 
554,385 
Biology 


**High  School  Summer  Honors  Program  on  Genetic 
Engi  neer  ing** 

The  University  of  the  Pacific  offers  twenty- five 
students  a  three- week  intensive  residential  lecture 
and  laboratory  course  on  genetic  engineering.  There 
is  a  strong  emphasis  on  the  laboratory  methods  of 
modern  molecular  biology,  as  well  as  the  career 
opportunities  resulting  from  this  new  technology. 
Students  are  exposed  to  the  ethical  and  social 
issues  associated  with  this  technology^  Partici- 
pants are  entering  seniors  in  high  school .  Six  of 
the  fifteen  participants  continue  working  full  time 
in  the  biochemical  research  laboratory  of  the 
Principal  Investigator  for  an  additional  five 
weeks . 


Curriculum 


The  "Life  Lab  Elementary  Science  Program"  has 
produced  some  quality  instructional  materials 
employing  scientific  aspects  of  growing  and 
nurturing  plants .  The  materials  h^ve  been  well 
accepted  by  the  elementary  teacher  community.  These 
materials  will  provide  the  base  upon  which  a  much 
larger  development  effort  ^ill  take  place  in 
cooperation  ^ith  large  school  districts  and  a 
publisher.  This  supplemental  award  will  insure  that 
the  prototype  products  be  validated. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Stanley  D.  Nel  USE  8852453 

University  of  San  Francisco  Fy88  542,897 

San  Francisco.  CA  Mathematics 


"An  Applied  Mathematics  Computing  Laboratory" 

Using  the  tools  of  practicing  applied  mathema- 
ticians -  symbolic  mathematics ,  numerical  analysis 
and  graphics  packages  -  the  faculty  will  ref^truc- 
ture  the  teaching  of  Calculus,  Linear  Algebra,  and 
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Differential  Equations .  The  project  will  apply  the 
duccefidf ul  philoaophy  and  strategies  of  the 
department  *  s  Applied  Mathematics  Laboratory  to 
undergraduate  mathematica  courses.  The  laboratory 
demsions  will  focus  on  applications  and  not 
progranming.  students  will  work  on  a  team  aolving 
applied  mathematics  problems  posed  by  local 
industry.  Heplicability  will  be  accomplished  through 
publication  of  the  software  packages  and  problems. 

The  grantee  is  providing  an  equal  sum  for  the 
equipment  obtained  from  non-Federal  sources. 


specific  processes  as  intermediary  metabolism, 
cardiovascular  fitness,  nutrition  and  renal  func- 
tion .  The  completed  stations  are  providing  the 
students  with  a  unique  opportunity  to  further  their 
understanding  of  the  methods  of  obtaining  experi- 
mental data.  It  also  allows  them  to  develop  skills 
involved  in  the  analysis  and  interpretation  of  such 
data.  Finally,  it  exposes  them  to  wide  variety  of 
experiences  at  a  reasonable  cost. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Denny  Bursynski  USE  8852707 

west  valley  College  Fy88  $49,724 

Saratoga.  CA  Mathematics 


Joyce  P.  Kaufman 
Whittier  College 
Whittier,  CA 


USE  8750465 

FYa7  $i5,ooa 
Political  Science 


"Computer  Simulated  Negotiation  in  a  Cross-Cult ural 
Context " 


"Innovative  Curriculum  Applications  in  the  Community 
College  Mathematics  Classroom** 

This  project  will  move  the  College ' s  successful 
prior  efforts  in  the  computerization  of  the  cur- 
riculum into  a  more  advanced  stage.  The  mathe- 
matics faculty  members  have  been  forward  looking  in 
their  extensive  use  of  the  previously  available 
computing  devices  in  th^^ir  instructional  program. 
They  are  now  ready  to  undertake  an  expansion  that 
will  incorporate  important  new  technologies,  i.e. . 
computer  graphics  and  symbolic  algebra  systems. 

The  grantee  is  providing  an  equal  sum  obtained  from 
non- Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alfred  W.  Hanson 
Whittier  College 
Whittier,  CA 


USE  8750389 
FY87  $11,833 
Biology 


As  social  scientists  the  laboratory  is  the  world 
and  the  best  approximation  and  understanding  of  the 
ways  in  which  nations  operate  is  through  represen- 
tative experiments  such  as  simttlations.  Simulation 
as  a  technique  for  teaching  and  learning  is  an 
integral  part  of  the  Political  Science  curriculum. 
However,  the  simulations  were  based  on  human  inter- 
action and  simple  forms  of  communication.  The 
project  is  enabling  the  college  through  the  addi- 
tion of  computers,  printers,  modems^  and  support 
equipment  to  become  a  full  participant  in  the 
International  Negotiation  Project .  which  is  a 
simulation  of  foreign  policy  decision  making  that 
relies  on  computer  technology  for  communication 
between  member  institutions.  The  simulation  is 
unique  and  of  special  interest  because  institutions 
around  the  world  routinely  participate  and 
communicate  in  their  native  tongue.  This  helps 
stress  problems  of  decision  making  while  also 
addressing  issues  of  cross-cultural  communication 
and  problems  of  translation. 


'^Microcomputer-Assisted  Laboratory  Stations  for 
Undergraduate  Physiology  Courses" 

Five  highly  versatile  microcomputer -assisted 
laboratory  stations  are  being  used  in  nine  dif- 
ferent courses  within  three  academic  departments  to 
modernise  undergraduate  instruction  in  physiology. 
The  instrumentation  includes  Apple  II  GS  micro- 
computers. Apple  Imagewriter  II  printers.  Harvard/ 
SRI  stimulators .  and  six  different  physiological 
data  acquisition  systems  for  each  station.  Sta- 
tions thus  equipped  collect .  display  and  print  the 
data  from  a  variety  of  physiological  experiments 
including  those  in  spirometry,  cardiography,  muscle 
contraction,  reflex  function,  skin  responses .  and 
biofeedback .  The  use  of  these  microcomputer-aided 
instruments  permits  a  wide  range  of  laboratory 
activities  at  approximately  60%  of  the  cost  of 
traditional  recording  devices .  In  addition, 
elatively  inexpensive  programs  can  be  added  for 
simulations    and    autotutorials    dealing    with  such 
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COLLEGE  SCIEHCE  INSTRUMENTATION 

Dallas  Rhodes 
Whittier  College 
Whittier.  CA 


USE  8750314 
FY87  $14,200 
Multidisciplinary 


** Photographic  Image  Analysis  by  Undergraduates  in 
the  Natural  and  Social  Sciences" 

The  project  will  provide  students  in  the  natural 
and  social  sciences  with  experience  in  detailed 
image-  analysis.  The  instrumentation  will  allow 
Whittier  College  to  make  full  instructional  use  of 
the  Fairchild  Aerial  Photography  Collection — a 
unique  archive  of  historical  (1928-1964)  aerial 
photographs.  Because  of  the  age  and  breadth  of 
photography  in  the  collection,  both  major  and 
non-major  students  in  several  disciplines  can  use 
it  for  laboratory,  class,  and  research  projects. 
Geology  students  will  use  aerial  photographs  and 
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maps  to  Bho\ft  the  progress  of  natural  processes  and 
analyse  geological  features.  Students  in  biology 
will  be  able  to  map  vegetation .  habitats,  or 
particular  enulronments  and  show  Uov  they  haue 
changed  In  response  to  natural  euents  (e,g,,  fire) 
and  changing  land  use.  Sociology  classes  will 
analyse  processes  of  urban  deuelopment  and  the 
distribution  of  social  and  ethnic  groups  in  terms  of 
their  geographic  location  in  the  natural  and 
man-made  landscape.  The  major  piece  of  equipment  to 
be  purchased  is  a  Bausch  &  Lomb  Zoom  Transfer 
Stereoscope,  This  Instrument  allows  all  types  of 
Images  to  be  compared  by  carefully  matching  scales 
and  remoulng  distortions .  and  Information  on  an 
Image  can  be  transferred  to  special-purpose  maps,  A 
digitizer  tablet  with  appropriate  software  and  a 
computer  will  be  used  to  conuert  the  graphical  data 
to  numerical  form  for  Image  and  statistical 
analyses. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Raymond  Smith  USE  8851727 

yhittier  Collage  FYSe  $13,613 

yhittier,  Ca  Mathematics 

''Computer  Based  Instruction  in  Mathematics" 

Computer  applications  will  be  added  to  the  Calculus 
and  Mathematics  for  the  Liberal  Arts  courses. 

Calculus  students  will  use  the  graphing,  symbol 
manipulation,  numerical  calculation  capabilities  of 
Macintosh  computers  to  better  understand  the 
concepts  of  Calculus,  The  redesigning  of  the 
Mathematics  for  Liberal  Arts  course  will  center  on 
the  use  of  mathematics  and  computers  in  real  world 
situations. 

The  grantee  is  prouiding  an  equal  sum  for  the 
equipment  obtained  from  non-Federal  sources. 
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COLORADO 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


Althea  G'  Pearlman 
Mathematics 

Boulder  High  School 
Boal der ,  CO 


Edward  L.  Waterman 
Science 
Rocky  Mountain  High  School 
Fort  Collins,  CO 


1936 

Barbara  Pond 
Mathematics 
Parker  Junior  High  School 
Parker,  CO 


Bruce  Hogue 
Science 
Dunstan  Junior  High  School 
Lakewood,  CO 


Project  activities  during  the  first  year  involve 
mentoring,  role  modeling ,  mot  ivating  and 
encouraging  American  Indian  high  school  students 
through  science  and  ma t hemati  cs  activities 
conducted  by  selected  members  of  each  chapter. 
After  appropriate  preparation  and  traii^ing  by 
faculty  during  the  first  semester ,  these  chapter 
members  make  regular  second  semester  visits, 
initially  accompanied  by  their  chapter  faculty 
sponsor,  to  five  predominantly  American  Indian  high 
schools  in  the  region.  They  conduct  special  labs, 
lead  field  trips,  and  hold  counseling  sessions  for 
students  as  well  as  special  sessions  for  parents, 
teachers,  extended  family,  tribal  leaders  and 
school  board  members.  The  Indian  high  school 
students  and  their  parents  are  also  invited  to 
visit  the  AISES  campus  chapters  to  sit  in  on 
university  classes  and  witness  a  typical  day  in  the 
life  of  an  American  Indian  student  majoring  in 
science  or  engineering. 

During  the  second  year,  following  a  similar 
schedule,  new  AISES  chapter  counselors  will  be 
trained  and  will  then  repeat  the  previous  year ' s 
activities  with  a  new  group  of  high  schools  and 
students.  At  the  same  time,  selected  members  of  the 
high  school  students  impacted  the  first  year  will 
be  trained  as  counselors  for  similar  activities  in 
elementary  and  junior  high  schools  serving  American 
Indian  students,  A  computerized  tracking  system 
linking  AISES,  the  participating  universities  and 
AISES  chapters,  and  the  schools  into  a  network  for 
monitoring  and  evaluation  will  be  established. 


CAREER  ACCESS  OPPORTUNITIES 

Suzanne  Benally  USE  8850674 

American  Indian  Science  and  FYSS  $10jJ.O23 

Engineering  Society  (AISES)  Other  NEC 
Boulder,  CO 


TEACHER  ENHANCEMENT  PROGRAM 

Norbert  S.  Hill,  Jr,  TPE  3751242 

American  Indian  Science  FYS?  $152,34jJ 

and  Engineering  Society  (AISES)  FyS6  $210,376 

Boulder,  CO  Fy39  $123,096 

Middle  School  Science 


"Increasing  Career  Access  Opportunities  for  American 
Indians  in  Science  and  Technology" 

The  strategy  underlying  this  project  is  called  "near 
peer"  counseling  and  mentoring.  The  American  Indian 
Science  and  Engineering  Society  (AISES)  is 
establishing  a  networking  model  to  improve  the 
access  of  American  Indian  students  to  careers  in 
science  and  technology.  The  model ,  cooperatively 
developed  with  Montana  State  University,  Northern 
Ari  zona  University,  Clarkson  University,  the 
University  of  New  Mexico  and  New  Mexico  Institute  of 
Mining  and  Technology  will  be  implemented  over  a  two 
year  periods  AISES  student  chapters  at  those 
institutions  are  the  major  vehicle  in  implementing 
the  network  and  conducting  the  activities.  One  of 
the  major  accomplishments  of  AISES  has  been  in 
sponsoring  the  establishment  of  undergraduate 
student  chapters  at  some  40  colleges  and 
universities  around  the  country.  These  have  played 
an  important  role  in  improving  the  retention  rate  of 
American  Indian  undergraduate  students  on  those 
campuses , 


"Ameri  can  Indian 
Development" 


Schools  ^ 


Science  Teacher 


ERIC 


American  Indian  Schools;  Science  Teacher 
Developmt^nt ,  organized  under  the  direction  of  the 
American  Indian  Science  and  Engineering  Society, 
will  enhance  the  general  science  background  of  40 
teachers,  grades  5-3,  from  schools  in  which  the 
majority  of  the  students  are  American  Indians.  Over 
a  three-year  period,  teachers  will  develop  and  test 
classroom  materials  which  interface  science  and  the 
culture/tradition  of  American  Indians. 

In  the  first  four-week  summer  workshop.  20  teachers 
attended  a  program  at  the  Colorado  School  of  Mines, 
studied  general  science,  met  and  learned  from 
prominent  American  Indian  Scientists,  and  developed 
draft  materials  employing  cultural  integration  in 
science.  These  were  tested  and  evaluated  during  the 
first  academic  year  of  the  project.  The 
participants  will  return  for  a  second  four-week 
summer  program  with  20  additional  teachers.  After 
refining  the  classroom  materials  the  teachers  will 
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all  use  and  evaluate  the  refined  draft  edition  in 
the  academic  year.  During  the  third  summer  lO 
teachers  will  return  to  revise  the  volume  of  lesson 
plans  and  prepare  it  for  distribution*  through 
AI$E$*  to  teachers  in  12DD  American  Indian  Schools, 

If  American  Indians  are  to  realize  increased 
participation  in  key  scientific  and  technical 
positions*  programs  must  be  developed  that 
significantly  enhance  the  opportunity  for  American 
IndiatT  youth  to  have  high  quality  mathematics  and 
science  preparation.  Increasing  the  knowledge  and 
motivation  of  teachers  is  the  be^it  means  of 
delivering  more  knowledgeable  students  to  college. 
This  is  critical  to  enlarging  the  pool  of  students 
eligibl e  to  participate  in  mathematical  and 
scientific  fields. 


YOUNG  SCHOLftRS 

Norbert  $.  Hill.  Jr.  RCD  &&50262 

Catherine  Abeita  FY&&  $51*703 

American  Indian  Science  and  F/69  $51,70& 

Engineering  Society  (AI$E$)  Mathematics 
Boulder,  CO 


The  program  will  complement  goals  of  science 
knowledge  and  processes  wi  th  etnphases  on 
personal /social  goals,  problem  solving,  decision 
making,  and  technology, 

Project  staff  will  use  the  appropriate  results  of 
research  in  the  cognitive  sciences  to  revise  and 
develop  materials.  The  results  of  research  on 
implementation  strategies  will  be  applied  when 
developing  niaterials  for  teachers  and 
administrators,  and  in  designing  activities  that 
promote  use  of  the  new  program.  Implementation 
efforts  are  central  to  this  project, 

Project  outcomes  will  include;  26  activity -based 
student  modules  for  a  complete  K-6  science/health 
program;  teachers'  guides  and  computer  software  for 
program  management ;  implementation  guides ;  and 
supplementary  activities  integrating  science  with 
reading,  language  arts,  and  mathematics. 

Kendall/Hunt  Publishing  Company  is  collaborating 
with  B$C$  in  the  development  and  implementation  of 
this  science/heal th  program.  The  publishers  will 
invest  in  excess  of  $2 ,9M  during  t^e  4-year 
development  phase*  and  will  contin^  ^  teacher 
development  activities  in  subsegt  ^tiv  years. 
Private  foundations  as  well  as  the  Col  irado  Springs 
School  District  are  also  con  t:^ibu  ting  to 
development  and  testing  activities. 


'^American  Indian  Summer-Hath  Scholars  Network" 

The  American  Indian  Science  Si  Engineering  Society 
fAlSES)  conducts  a  three-week  sumjaer  residential 
math  camp  for  3D  American  Indian  junior  high  school 
students  entering  grades  &,  9  and  10.  The  goal  is  to 
help  students  strengthen  their  skills  in  algebra, 
geometry,  trigonometry,  and  pre-calculus  in  order  to 
facilitate  their  entry  into  math-based  disciplines 
at  the  collegiate  level.  The  math  camp  is  a 
prototype  program  which  will  be  replicated 
nationwide  In  both  urban  and  rural  areas,  and  will 
be  used  to  leverage  ID  additional  multi-tribe  summer 
math  camps  during  the  nejtt  three  years. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Rodger  W.  Bybee  MDR  8652131 

Biological  Sciences  Curriculum  Study  FY67  S639,19& 
Colorado  Springs,  CO  FY66  S662*756 

FYe9  S729,546 
FY9D  S635,3ee 
Eletn  Science 


"Elementary  School  Science  and  Health  Materials** 

The  Biological  Sciences  Curriculum  Study  (BSCS)  will 
design*  develop,  and  evaluate  a  K-6  science/health 
program  that  will  incorporate  proven  implementation 
strategies.  The  areas  of  discipline  concentration 
will  be  equally  divided  among  the  life,  health, 
earth,  and  physical  sciences « 


TEACHER  ENHANCEMENT  PROGRAM 

Jatnes       Ellis  TPE  &65D174 

Biological  Sciences  Curriculum  Study  FY86  S  93,616 
Colorado  Springs,  CO  FY&7  S130*764 

FY&&  S134,566 
Computers 


''A  Model  for  Teacher  Enhancement  in  Educational 
Computing  in  the  Sciences^ 

This  three-year  project  will  have  trained  science 
teachers  and  administrators  in  the  Pikes  Poak 
region  to  use  the  computer  to  enhance 
learning/teaching.  Upon  completion  of  year  three* 
district  leaders  should  be  fully  trained  to  prepare 
and  supervise  science  teachers  in  educational 
computing.  The  task  of  maintaining  the  teacher 
preparation  activities  will  be  assumed  by  these 
leaders  with  support  froni  their  districts. 

During  year  three,  the  project  staff  will 
concentrate  on  evaluating  the  effectiveness  of  this 
teacher  preparation  model  *  and  establishing  a 
self-sustaining  teacher  Preparation  network  in  the 
Pikes  Peak  region .  Networking  will  include 
establishing  advisory  committees  on  educational 
computing  in  the  sciences  within  each  district  to 
study  and  make  recommendations  for  educational 
coniputing,  and  a  committee  for  the  Pikes  Peak 
region  to  facilitate  interactions  among  cooperating 
districts , 

This  project  can  serve  as  a  national  guide  for 
preparation  of  science  teachers  to  use  computers 
effectively  in  the  classroom. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT 


YOUNG  SCHOLARS 


Joseph  D,  Mclnerney  MDR  B744762 

Biological  Sciences  Curriculum  Study  FYB7  $3,645 
Colorado  Springs*  CO  Biology 


"Advances  in  Immunology  and  Immunogenetics i 
Development  and  Distribution  of  an  Instructional 
Monograph  For  High  School  Teachers  and  Students" 

Over  thfi  past  decade*  there  have  been  significant 
advances  in  our  understanding  of  how  the  human 
immune  system  functions.  Advances  in  molecular 
genetics  have  led  to  a  deeper  understanding  of  the 
genetic  control  of  immune  response,  and  ^re 
currently  leading  to  an  expansion  of  our  knowledge 
of  the  relationship  between  genes  and  certain  hwnan 
cancers.  But  knowledge  of  these  conceptual  advances 
in  biology  and  of  the  health-related  applications 
has  not  yet  filtered  into  the  high  school  curri- 
culum. In  this  project*  the  Biological  Sciences 
curriculum  Study*  in  conjunction  with  the  Foundation 
for  Blood  Research,  will  develop*  field  test ^  and 
distribute  an  instructional  monograph  on  advances  in 
immunology  and  immunogenetics  for  use  by  high  school 
teachers  and  students ,  The  first  half  of  the 
monograph  will  be  devoted  to  an  update  for  teachers 
and  to  suggestions  for  introducing  immunology 
content  into  the  existing  secondary  school  biology 
curriculum.  The  second  half  will  be  devoted  to 
classroom  activities^ 

The  monograph  will  be  distributed  the  National 
Association  of  Biology  Teachers  to  its  6000  members 
and  by  the  National  Center  for  Education  in  Maternal 
and  Child  Health  to  others  on  a  per-request  basis ^ 


Eiler  L,  Henrickson 
Daniel  D,  Schultz-Ela 
Colorado  College 
Colorado  Springs,  CO 


RCD  6650006 
FY&e  $66//70 
Fy69  $66,770 
Environmental 


"Outdoor  Seminar  in  Geology  for  Young  iScholars" 


An  eight-week  f ield^oriented  geology  course  for  16 
high  school  students  is  based  at  Colorado  College 
in  Colorado  Springs,  The  course  teaches  students  to 
apply  scientific  principles  to  actual  geological 
problems  i,n  a  stimulating  outdoor  environment' 
emphasizing  uhe  approach  and  methods  ^  professional 
geologist  would  use.  Hands-on  experiential  learning 
in  classical  geological  areas  of  the  west  replaces 
classroom  lectures  and  labs.  More  than  60%  of  nlass 
time  is  spent  in  the  fields  Cognate  sciences  are 
employed  to  demonstrate  the  interdisciplinary 
nature  of  geclogy  and  promote  further  interest  in 
their  pursuit'  Students  learn  to  make  informed' 
reasoned*  ethical  judgement  about  environmental  and 
resource  issues.  Tours  of  government  and  industry 
facilities  expose  students  to  career  choices  and 
employment  opportunities  in  the  sciences.  The 
intensive*  yet  informal  nature  of  the  course 
fosters  '^^'^fessional  interchange  of  ideas,  which 
are  pre  ^ted  orally  and  written  reports.  The 
staff  e  all  experienced  field  geologists  with 
backet  ^nds  in  the  liberal  arts  approach  to 
learning.  Outstanding  women  and  minority 
paraprof essionals  encourages  mentoring  with  leaders 
underrepresented  in  the  field. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Nathan  U,  8ower 
Colorado  College 
Colorado  Springs, 


CO 


USE  6750040 
FY67  S25.830 
Chemistry 


"Integrated  Chemome  tries  Progrcin  for  th<.  Under- 
graduate Curriculum** 

Chemometrics  has  been  defined  as  the  field  in  which 
mathematical  and  statistical  techniques  are  used  to 
extract  valuable*  but  often  hidden,  information  from 
measurements.  Its  introduction  into  the 
undergraduate  curriculum  has  been  recommended  by  the 
American  Chemical  Society'  The  Chemistry  Department 
at  Colorado  College  is  implementing  the  introduction 
of  chemometrics  into  the  undergraduate  curriculum 
through  the  recent  acquisition  of  a  Fourier 
Transform  Infrared  Spectrometer  with  selected 
spectral  libraries  and  an  enhanced  library  search 
package  attachments.  In  addition  to  the  usual 
infrared  spectroscopy  activities,  use  of  this  system 
is  providing  students  with  experiences  in  fourier 
transforms  and  computerized  spectral  searches.  The 
courses  impact  t:d  include  organic  chemistry' 
quantitative  analysis,  advanced  analytical  topics ' 
reaction  mechanisms  and  syntheses '  theoretical 
spectroscopy'  and  research  participation. 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  R'  uildeman 
John  U'  Trefny 
Colorado  School  of  Mines 
Golden.  CO 


TPE  6751454 
Fy6&  $165'640 
Other  NEC 


"Teacher  Enhancement  Through  Experiential  Courses*' 

Teacher  Enhancement  Through  Experiential  Courses  is 
a  two-year  series  as  pilot  workshops  for  K-12 
teachers  in  Colorado '  The  one  credit  in-service 
programs  will  combine  problem^solving  approaches  to 
real-life  situations  outside  of  the  traditicnal 
classroom.  They  will  incorporate  curriculum 
development'  in-  school  trials*  and  the  sharing  of 
results  in  follow-up  sessions'  They  will  lead  to 
the  development  of  "master  teachers"  and  a 
networking  among  teachers  and  various  resource 
people  and  facilities  in  the  region' 


/-I 
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COURSE  AND  CURRICULUM 

Richard  Veatts 
Joan  Hundhausen 
Colorado  School  of  Mines 
Golden.  CO 


USE 
FY88 
FY89 
FY90 


BB13784 
$74,517 
$47,451 
$B4,753 


agronomy  <  crop  and  soil  sciences) ,  botany, 
genetics,  horticulture,  range  science,  forestry, 
microbiology,  plant  pathology  and  entomology. 


Mathematics 


"fin  Integrated  Program  in  Calculus  and  Physics" 

fi  physicist  and  mathematician  at  rclorado  School  of 
Mines  will  combine  efforts  to  develop  and  test  an 
Integrated  Calculus  and  Physics  course .  fi  unique 
feature  will  be  well-planned  laboratory /work shops 
session  where  much  of  the  integration  of  the  subject 
matter  will  occur. 

These  sessions  will  provide  students  with  the 
opportunity  to  explore  and  discover  the 
relationships  between  &  physical  situation,  its 
graphical  or  geometric  representation  and  the 
corresponding  analytical  representation.  The 
workshop  exercises  wi 11  consist  of  physics 
experiments ,  numerical  slmui ^tions,  symbolic 
manipulations,  computer  programming  and  formal 
reasoning  exerclsea. 


INFORMAL  SCIENCE  EDUCATION 

Karen  S.  Hollweg 
John  C.  Emerick 
Denver  fiudubon  Society 
Denver,  CO 


"volunteers  Teaching  Children: 
Society's  Urban  Education  Project" 


MDR  8550164 
FYSS  $57,900 
FY86  $95,759 
FY88  $14,930 
Biology 


Denver  fiudubon 


This  supplement  to  the  Denver  fiudubon  Society's 
Urban  Education  Project  will  allow  staff  to  meet 
with  and  to  train  project  sponsors  in  six  cities 
nationwide  that  are  considering  adopting  the 
project's  model  of  a  volunteer-based  outdoor 
biology  education  program. 


Study  guides,  problem  sets  and  modular  materials 
will  be  developed.  The  modules  will  be 
self-contained.  There  will  be  internal  and 
longitudinal  evaluation  of  students '  progress,  as 
well  as  external  review  of  a  National  fidvisory 
Committee  * 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


INFORMAL  SCIEHCE  EDUCfiTION 

Karen  S.  Hollweg 
Denver  Audubon  Society 
Denver.  CO 


MDR  8850604 
FYeS  $363,039 
Ecology 


YOUNG  $CHOLARS 

Jack  R<  Fenwick 
D.Rae  Wilkinson 
Kenneth  C,  Doxtader 
Colorado  State  University 
Fort  Collins,  CO 


**Dissemination  of  Denver  Audubon  $ociety's  Urban 
Education  Project'* 

The  Denver  Audubon  Society  will,  over  a  three-year 
period,     provide     the     training     and  materials 
RCD    8850134      necessary    to    disseminat  s    their    Urban  Education 
rSf88    $65,063      Project   to  six  or  more  cities  across  the  country. 
FYB9    $65*06B      Their    outdoor    education    program    is    "hands-on, " 
Life  $cience      locally   supported  with    funds   and  volunteers^  and 
targeted  to  include  inner-city  children  who  will  be 
served  in  locales  close  to  their  homes  and  schools. 


**Colorado  State  University  Young  $cholars  Program'' 

This  Young  $cholars  project  is  designed  to  proxride 
high  ability  and  high  potential  secondary  students 
with  the  opportunity  to  learn  about  careers  in  plant 
and  soil  sciences .  Specific  objectives  are  to  (i) 
provide  hands-on  experience  in  a  research 
laboratory;  (2)  utilize  research  scientists  as  role 
models  for  young  scholars;  (3)  inform  students  about 
research  methods  and  ethical  issues  associated  with 
research:  and  (4 )  provide  information  about  career 
planning,  development  and  opportunities* 


KSF  funding  will  support  project  staff,  provide 
initial  curriculum  materials,  and  insure  close 
contact  with  the  developing  programs.  About  20,000 
elementary  children  and  nearly  a  thousand  adult 
volunteer  leaders  will  participate  in  the  program 
over  the  three-year  period.  At  the  end  of  the 
project,  the  new  programs  will  continue  without 
further  assistance,  and  will  serve  as  models  for 
other  community  programs .  Over  the  three-year 
project  period,  more  than  $3B0*  000  in  local  funds 
and  in-kind  support  will  be  provided.  nearly 
equalling  the  NSF  support. 


Twenty  young  scholars  between  their  junior  and 
senior  years  in  high  school  participate  in  the 
6- week  summer  program.  Colorado  State  University 
faculty  members  and  cooperating  scientists  deliver 
lectures,  lead  discussions^  conduct  field  trips,  and 
provide  students  with  research  experiences. 
Disciplines     involved     in     this    program  include 


er|c 


Parti cipating     cities     include :     Boston ,  MA : 

Louisville,     KY;     Birmingham*     AL;     Prescott .  AZ; 

Arlington, ^  Tx:  Gainesville.  FL;  Seat  tie*  IfA;  and 
Broward  County,  FL, 
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STUDIES  AND  ANALYSES 
Jane  M,  Armstrong 

Education  Commission  of  the  States 
Denver*  CO 


OSPA  6650060 
FYe6  Sll5.55e 
FY88  S  16.961 
Other  NEC 


"State  Strategies  to  Support  Science  and  Mathematics 
Curriculum  and  Assessment  Development  at  the  School 
and  District  Level" 

Thia  FYee  supplement  to  a  grant  to  the  Education 
Conunisaion  of  the  States  (ECS)  is  to  study  three 
policy-related  questions  concerning  the  impact  of 
9tat«  reforms  in  precollege  math  and  science  on 
schools  and  school  districts ,  The  three  questions 
are: 


the  mathematical  sciences  with  the  knowledge 
necessary  to  supplement  existing  courses  with 
mathematical  models,  develop  mathematical  modeling 
courses  at  their  home  institutions,  and  educate 
colleagues  through  seminars  and  workshops ,  There 
will  be  twelve  hours  of  in-class  instruction  on 
models  suitable  for  undergraduate  students  together 
with  the  associate  pedagogy.  There  will  be  an 
additional  six  hours  of  in-  class  discussion  in 
which  speci  f  ic  mathematical  models  will  be 
developed  and  participant  assignments  will  be 
discussed ,  Computers  and  associated  software  will 
be  used  by  the  instructors  and  students  in  the 
development  and  solution  of  models. 

In  addition  to  NSF  support  -  participants  will 
contribute  about  15%  in  travel  costs,  and  staff 
will  contribute  another  15%  of  their  time. 


What  are  effective  strategies  at  the  state 
level  that  will  improve  curriculum  content 
through  the  use  and  articulation  of  state 
curriculum  standards,  the  selection  of 
instructional  materials  and  student  assessment? 


Under  what  conditions  does  state  action  on 
curriculum  standards.  Instructional  materials 
and  assessment  work  effectively  to  support 
improved  curriculum  content  in  schools  and 
districts? 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 


3 ,  How  do  these  strategies  define  the  role  and 
responsibility  of  the  state  education  agency 
(SEA)  in  improving  the  quality  of  curriculum? 

Three  states  will  be  studied  to  allow  ECS  to 
identify  several  effective  strategies  and  make 
comparisons  among  states  selected  for  their  varying 
degrees  of  state  initiatives  in  curriculum  and 
assessment  and  degree  of  "state  control," 


FACULTY  ENHANCEMENT  PROGRAM 

Gary  W,  Grefsrud 
Fort  Lewis  College 
Durango,  CO 


USE  6654223 
FYSa  S24,6ai 
Mathematics 


"Short  Course  for  Undergraduate  College  Teachers  on 
Mathematical  Modeling" 

In  order  to  encourage  a  greater  percentage  of 
talented  students  to  pursue  careers  in  mathematics, 
the  physical  sciences,  and  engineering,  college 
teachers  must  be  knowledgeable  in  the  applications 
of  Mathematics  and  recent  developments  which  should 
be  incorporated  into  the  undergraduate  curriculum. 
Instruction  to  college  teachers  of  mathematics 
through  summer  short  courses  and  workshops  has 
proven  to  be  one  mechanism  to  accomplish  these 
goals , 

A  week-long  short  course  will  be  conducted  for 
undergraduate  college  teachers  of  mathematics  on  the 
topic  of  Mathematical  Modeling,  The  objectives  of 
the  short  course  are  to  provide  college  teachers  in 


ERIC 


Harold  pratt 

Jefferson  County  Public  Schools 
Lakewood,  CO 


MDR  6550202 
FYSe  S190.032 
FYe?  S227.70e 
FYSa  S262.624 
Biology 


^Junior  High/Middle  School  Life  Science  Program" 

The  Jefferson  County  Public  School  SYstem  is 
developing  a  year-long  junior  high/middle  school 
program  in  life  science  with  emphasis  on  the 
understanding  and  care  of  the  human  body.  The 
development  will  be  done  in  close  cooperation  with 
the  University  of  Colorado  Health  Sciences  Center 
and  with  the  support  of  local  physicians  and 
university- level  scientists  and  science  educators , 
The  program  will  provide  an  alternative  foi: 
teachers  and  schools  seeking  materials  to  improve 
their  life  science  curricula  and  will  serve  as  a 
resource  for  schools  seeking  to  integrate  health 
topics  with  their  existing  life  science  course,  A 
part  of  the  program  will  also  direct  students 
toward  an  ability  to  make  decisions  in  and  about 
their  local  environment.  Provisions  have  been  made 
to  develop  a  variety  of  materials  for  this  portion 
of  the  course  that  will  fit  local  enviironments, 
i,e.,  a  variety  of  ecosystems  across  the  country.  A 
text  integrating  reading  activities ,  laboratory 
activities^  and  student  questions  along  with  a 
supporting  teacher's  guide  will  be  produced. 

The  Jefferson  County  Public  Schools  will  be  joined 
in  their  effort  by  The  NETWORK*  Inc,  of  Andover, 
Massachusetts.  The  role  of  The  NETWORK  is  to  create 
a  strong  training  and  support  system  for  the  course 
materials ,  evaluate  their  effectiveness ,  and 
disseminate  the  materials  on  a  national  basis. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Jack  D  ^  Cummins 
Metropolitan  state  College 
Denver.  CO 


USE  ddSl884 
FY83  $36,373 
Chemistry 


"Utilization  of  Gas  Chromatograph/Mass  Spectroscopy 
by  Undergraduates" 

A  Hewlett  Packard  Gas  Chromatograph/Mass 
Spectrometer  is  b^ing  purchased  for  the  use  in  five 
areas  of  Chemistry .  By  teaching  the  principles  and 
operation  of  a  modern  microprocessor  driven 
separation  and  identification  technique,  students 
are  learning  chemical  principles  as  well  as  data 
techniques.  Specific  experiments  have  been  designed 
in  the  classical  chemistry  areas^  For  example,  the 
analysis  of  branched  fatty  acids  of  the  human  skin 
surface  is  being  considered  in  Biochemistry.  In 
instrumental  analysis  the  detection  ot  zeranol  and 
zearalenone,  used  as  the  fattening  agent,  in  cattle 
is  being  used  to  acquaint  the  students  with  some 
practical  approaches  to  GC/MS.  The  department  also 
teaches  a  course  in  Criminalistics  and  the  use  of 
GC/MS  is  being  used  to  illustrate  the  wide 
applicability  of  the  technique  in  this  area. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


Bhal  C*  Barot 

Otero  Junior  College 

La  Junta.  CO 


USE  d8S2025 
FY38  $5,000 
Chemistry 


"In  f rared  Spectrophotometer  for  the  Organic 
Chemistry  Laboratory" 


The  infrared  spectrophotometer  is  being  used  in  the 
one--year  Organic  Laboratory  course  and  for 
demonstration  purposes  in  the  General  Chemistry  and 
Introductory  Chemistry  courses .  The  instrument  is 
being  used  in  the  Organic  Laboratory  for  regular 
experiments .  such  as  qualitative  analysis  for 
functional  groups,  and  is  improving  the  students 
learning  efficiency  as  well  as  the  department 's 
instructional  capability.  Students  are  also  doing 
special  projects  such  as  a  kinetic  and  mechanism 
study  and  structural  analysis  of  the  products  of 
oxidation  reactions  of  various  alcohols  using  a 
variety  of  oxidizing  agents. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


COLLEGE  SCIENCE  INSTHUMENTATIOn 

Anthony  A.  Hockwood 
Metropolitan  State  College 
Denver,  CO 

"A  Spring  Thunderstorm  Project 
Meteorology  Students" 


USE  3750929 
nZ7  $6,967 
Atmospheric 

for  Undergraduate 


The  Spring  Thunderstorm  Project  will  allow  students 
to  measure  the  vertical  profile  of  temperature, 
moisture.  pressure.  and  wind  in  the  immediate 
vicinity  of  a  thunderstorm  using  a  portable  weather 
balloon  system.  Metropolitan  State  College  will 
purchase  the  balloon  system,  or  sounding  system,  and 
ground-based  data  recording  equipment  with  grant 
funds .  Meteorology  students  will  carry  the  system 
into  the  field  during  the  spring  thunderstorm  reason 
and  will  release  the  instrumented  balloons  into  the 
environments  of  the  storms.  The  data  collected  will 
be  used  for  case  studies  of  the  storms  and  will  be 
the  basis  for  a  greater  understanding  of  the  storm's 
structure. 

Thunderstorms  are  one  of  nature " s  most  important 
phenomena,  yet  little  is  known  about  their 
i'^dividual  formation,  detailed  structure,  the 
potentially  dangerous  weather  they  may  produce. 
Students  involved  in  this  field  project  will  gain 
valuable  experience  in  observing,  instrumentation, 
and  thunderstorm  research.  The  experience  they 
obtain  may  be  applied  at  a  more  advanced  level  of 
thunderstorm  research,  where  a  better  understanding 
of  thunderstorms  will  lead  to  improved  public 
forecasts  and  warnings. 


COLLEGE  SCILNCE  INSTRUMENTATION 


John  F.  Kolte 
Hegis  College 
Denver .  CO 


U$E  3750953 
Fy87  $50,000 
Biology 


"^Laboratory  Equipment  to  Initiate  an  Integrated 
Junior-year  Course  in  Investigative  Bioloiiy" 


The  project  is  providing  Junior-level  Biology 
majors  with  basic  training  in  the  design,  execution 
and  evaluation  of  scientific  research  in  a 
two-semester  course  entitled  Investigative  Biology, 
The  first  semester  includes  discussions  of  general 
principles  and  the  performance  of  sample 
experiments  from  a  variety  of  biological  areas 
using  oscilloscopes  and  other  equipment  for 
relatively  simple  investigations.  The  second 
semester  consists  of  the  design  and  performance  of 
a  research  project  from  the  area  of  photoreceptor 
physiology,  using  some  model  experiments  with  the 
electronic  probes,  amplifiers,  analysis/recording 
devices  and  computers  to  process  the  data.  The 
students  are  studying  the  physiological  effects  of 
the  timing,  intensity  and  wavelength  of  light  on 
several  types  of  photoreceptors* 
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NETWORKS  PR0GRA>1 


IHSTRaCTlOHAL  MATERIALS  DEVELOPMENT 


James  Glese 

Social  Science  Education  Consortium 
Boulder.  CO 


TPE  84  70585 
fYSS  S  92,346 
?YS7  $122,163 

lyae  sii4,925 

HS  Science 


James  Giese 
George  Koblas 

Social  Science  Education  Consortium 
Boulder^  Co 


MDb  6650040 
FYe6  S156,067 
FYS?  S215,524 
FYSa  S221,749 
EnvlroimeDtal 


"Building  Support  Networks  for  Improved  Science/ 
Technology /Society  Education" 


This  is  3  three-year  project  designed  to  focus 
attention  In  Science  Education  at  Grades  7-12.  The 
primary  goal  of  this  project  is  to  improve  the 
teaching  of  science/technology/society  issues  (STS) 
by  promoting  collaboration  and  communication  among 
members  of  the  Council  of  State  Science  Supervisors 
(CS-3).  the  Council  of  state  Social  Studies 
Specialist  (CS-4).  and  interested  7-12  science  and 
social  studies  teachers.  This  collaborative  effort 
will  be  directed  by  the  Social  Science  Education 
Consortium  located  st  the  University  of  Colorado  at 
Boulder  and  the  Mershon  Social  Science  Center 
located  at  the  Ohio  State  University. 

Project  components  include  (l )  developing  a 
curriculum  framework  and  accompanying  resource  guide 
that  can  begin  to  serve  as  the  basis  for  sound  and 
coherent  curriculum  develop/nent  related  to  STS 
issues;  (2)  building  a  network  of  state  agency 
personnel  to  act  as  catalysts  in  helping  classroom 
teachers  integrate  STS  issues  into  their  existing 
curricula;  (3)  through  the  dissemination  efforts  of 
CS-3  and  CS-4 .  expanding  the  network  of  classroom 
teachers  knowledgeable  about  STS  issues  and  their 
effects  on  science  and  social  studies  introduction; 
and  (4)  evaluating  the  dissemination  efforts  of  CS-3 
and  CS-4  in  terms  of  integrating  STS  issues  into 
existing  science  and  social  studies  programs  in  the 
secondary  school. 

Ths  goals  and  objectives  of  this  project  are 
consistent  with  the  new  directions  suggested  by  many 
of  the  national  reports  that  call  for  reform  of 
science  education.  The  project  is  timely  and 
important  since  it  will  increase  the  capacity  of 
state  education  personnel  to  help  science  and  social 
studies  teachers  respond  to  the  new  challenges  to 
citizenship  being  posed  by  the  social  effects  of 
science  and  technology  in  modern  America.  The 
project  has  a  souad  conceptual  base,  will  build 
appropriate  and  coherent  framework  and  resource 
guide,  will  utilize  the  established  networks  of  CS-3 
and  CS-4  to  disseminate  the  project  *s  products  in 
order  to  reach  classroom  teachers,  and  has  developed 
an  evaluation  plan  designed  to  determine  the  overall 
effects  of  its  efforts. 


''Science -Belated  Social  Issues;  Computer- Based 
Decision-^Making  Exercises** 

A  three-year  project .  conducted  jointly  by  the 
Social  Science  Education  Consortium,  Inc  w  and 
Omega .  Inc will  create  a  set  of  eight 
computer*^based  decision-making  modules  focused  on 
public  policy  issues  related  to  science, 
technology,  and  society.  Each  module  will  be 
appropriate  for  use  in  grades  7-9  science  and 
social  studies  courses  and  will  be  a  self-contained 
instructional  package  which  can  be  used  by  students 
individually  or  in  small  groups. 

Issues  which  tentatively  have  been  identified  as 
subjects  for  the  modules  include:  Water  Diversion 
and  Depletion  of  Existing  water  Sources. 
Radioactive  Waste  Management.  Can  the  Projection  of 
Genetic  Engineering  be  Patented?.  and 
Life-Sustaining  Medical  Technology. 

The  development  of  the  modules  will  involve 
participation  of  exper\;s  from  the  university  and 
precollege  education  levels,  systems  analysts,  and 
instructional  designers  to  ensure  that  the  modules 
are  scientifically  sound.  bias-free  and  of 
professional  education  quality. 


HETWOBKS  PROGRAM 

Irving  MOrrissett 
Bichard  C.  Bemy 

Social  Science  Education  Consortium 
Boulder.  CO 


TPE  8470585 
FVaS  S  92.346 
FyB7  S122,163 
FYea  S  85.425 
Other  »EC 


er|c 


"Building  Support  Networks  for  Improved  Science/ 
Technology/Society  Education** 

The  primary  goal  of  this  project  is  to  improve  on 
science/technology/society  issues  (STS)  by 
promoting  collaboration  and  communication  among 
members  of  the  Council  of  State  Science  Supervisors 
<CS3) .  the  Council  of  state  Social  Studies 
Specialists  (CS4).  and  interested  7-12  science  and 
social  studies  teachers.  This  collaborative  effort 
will  be  directed  by  the  Social  Science  Education 
Consortium  located  3t  the  University  of  Colorado  at 
Boulder  and  the  Mershon  Social  Science  Center 
located  at  the  Ohio  State  University. 

Project  components  include  (1 )  developing  a 
curriculum  framework  and  accompanying  resource 
guide  that  can  begin  to  serve  as  the  basis  for 
sound  and  coherent  curriculum  development  related 
to  STS  issues;  (2)  building  a  network  of  state 
agency    personnel    acting   as    catalysts    in  helping 
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classroom  teachers  integrate  $T$  issues  into  their 
existing  curriculum:  (3 )  through  the  dissemination 
efforts  of  CS3  and  CS4.  expanding  the  network  of 
classroom  teachers  knowledgeable  about  $TS  issues 
and  their  effects  on  science  and  social  studies 
instruction :  and  (4)  evaluating  the  dissemination 
efforts  of  C$3  and  CS4  in  terms  integrating  STS 
issues  into  existing  science  and  social  studies 
programs  in  the  secondary  school* 


NETWORKS  PROGRAM 

Manert  Kennedy 
University  of  Colorado 
Boulder*  CO 


"Building  a  Resource  Network 
Front  Range  Communities'* 


Fvae 

FY87 
FY88 


8550479 
$70*355 
$77*623 
$77*040 


Precollege  $clence 


to   Serve  Colorado*  s 


RESEARCH  IN  TEACHING  AND  LEAHNING 

Ronald  D*  Anderson  MDR  8713052 

University  of  Colorado  at  Boulder  FV88  $20*565 

Boulder*  CO  Studies 


'*U*  S*  -  Western  Europe  Regional  Comparative  Study  of 
Elementary  School  $cience  Programs" 

This  award  will  enable  Dr.  Ronald  D*  Anderson* 
University  of  Colorado*  Boulder*  and  three  other 
U*S*  educational  researchers  to  collciborate  with  Dr. 
Uwe  Hameyer ,  Institute  for  Science  Education* 
University  of  Kiel*  Federal  Republic  Of  Germany*  and 
three  other  researchers  from  the  Netherlands* 
Sweden,  and  Swi  tzerland  *  They  will  compare  the 
implementation  of  elementary  school  science  programs 
in  the  five  home  countries  of  the  researchers*  The 
project  is  being  coordinated  from  the  Institute  for 
Science  Education  in  Kiel. 

The  goal  of  the  research  is  to  study  the  process  of 
putting  quality  elementary  school  science  programs 
into  practice  and  to  identify  the  conditions  that 
foster  or  restrict  their  successful  implementation* 
The  study  will  be  conducted  in  a  variety  of  settings 
where  attempts  have  been  made  or  are  being  made  to 
implement  and  institutionalize  activity  ..based 
elementary  school  science  programs*  Each  of  these 
countries  has  developed  good  curricular  materials 
for  science  teaching*  but  has  had  difficulty  in 
consistently  implementing  or  maintaining 
activity-based  elementary  school  science  programs  * 
An  ethnographic  approach  will  be  used  in  case 
studies  in  the  five  countries:  this  should  provide 
information  not  usually  obtainable  from  surveys.  Dr* 
Anderson  and  Dr ,  Hameyer  have  successfully 
collaborated  on  previous  research  on  science 
education*  The  other  members  of  the  research  group 
offer  important  skills  and  access  to  the  diverse 
school  populations  re9;^ired  for  the  project* 

This  project  is  co-funded  with  the  NSF  Division  of 
International  Programs* 


The  Colorado  Alliance  for  Science  is  a  consortium 
of  schools  *  school  districts*  businesses* 
indus tri  es*  institutions  of  higher  education* 
professional  societies*  research  laboratories* 
state  agencies*  and  community  groups  working 
collaboratively  to  improve  precollege  science 
education  in  Colorado.  The  Colorado  Alliance  is 
seeking  to  establish  a  resource-sharing  network  in 
science  education  aimed  toward  initiation  and 
maintenance  of  high-quality  science  programs  in 
schools*  The  approach  used  will  involve: 

-  the  school  principal  working  with  teachers  in  a 
school  to  develop  a  high-quality  science  program  in 
accordance  with  assessed  needs  of  that  school* 

-  sponsors  from  industry  and  from  higher  education 
working  with  teams  and  helping  them  locate  resour-' 
ces  and  solve  problems. 

The  project  will  have  five  phases:  organization: 
recruitment  and  participant  selection:  planning  and 
ejtploration :  in  format  ion -gathering  and  resource 
development :  leadership  *  New  sets  of  school  teams 
will  proceed  through  these  phases  starting  ^t  the 
beginning  of  each  year*  The  project  will  be  started 
in  four  schools:  six  new  schools  will  start  the 
phases  in  Year  II:  11  new  schools  will  join  the 
network  and  start  the  phases  in  Year  III  *  By  the 
end  of  three  '*c:ycles* "  each  of  the  19  schools  in 
the  Weld  County  #6  District  will  have  created  a 
high-quality  science  program  uniquely  suited  to  its 
needs.  Teams  that  start  the  project  in  the  first 
cycle  will  be  asked  to  help  guide  new  teams  that 
enter  during  cycle  #2*  Similarly*  cycle  #2  teams 
will  assist  cycle  #3  teams. 


COLLEGE  SCIE^NCE  INSTRUMENTATION 

Thomas  P*  Huber  USE  6750041 

Univ  of  Colorado  at  Colorado  Springs  FV87  $49*474 

Colorado  Springs*  CO  Geology 

"Image  Processing/Analysis  $yst cm  and  Remote 
Sensing  Center  for  Undergraduate  Students'" 

The  University  of  Colorado*  Colorado  Springs*  will 
obtain  current  production  quality  image  analysis 
equipment  to  be  used  in  the  undergraduate 
curriculum  for  geography  and  environmental  studies 
majors*  geology/geography  distributed  study  majors* 
and  students  in  other  related  disciplines  *  The 
present  curriculum  will  be  redesigned  to  contain  an 
introduction  to  image  processing  at  the  level  of 
Introduction    to    Remote    Sensing*    Traditional  air 
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photo  interpretation  and  photogrammetry  will  still 
be  introduced  in  this  course.  The  proposed  new 
equipment  will  be  used  for  the  entire  Advanced 
Remote  Sensing  course.  Students  will  get  in-depth 
instruction  and  extensive  hands-on  experience  with 
the  new  system.  The  class  will  be  designed  so  that 
at  the  end  of  the  course  students  on  their  own  will 
be  able  to  function  well  with  all  ot  the  system 
capabilities  to  solve  real  remote  sensing  and  image 
analysis  problems .  A  new  seminar,  practicum  in 
Image  Processing^  will  be  added  to  the  curriculum. 
This  course  will  be  the  organizational  mechanism  for 
establishing  the  Southern  Colorado  Remote  Sensing 
Center  in  which  students  will  elicit  real  world 
rernote  sensing  problems  from  local  and  regional 
government  agencies  (e.g.  planning  departments) * 
private  enterprise  firms  on  a  cost  paid  basis,  and 
university  projects.  The  students  will  then  design, 
produce.  and  present  their  work  to  the  data 
requester. 


INFOHMAL  SCIENCE  EDUCATION 
Robert  p.  Larkin 

Univ  of  Colorado  at  Colorado  Springs 
Colorado  Springs^  CO 


MDR  6751446 
FYB7  $96,533 
Libraries 


"Let  *  s  Talk  About  Science:  A  Reading-Discuss iofi 
Program  in  America's  Libraries" 

This  project  will  establish  adult  lecture-discussion 
series  on  scientific  topics  at  libraries  throughout 
the  United  States^  modeled  after  the  "Lets  Talk 
About  It"  humanities  series  offered  by  the  American 
Library  Association.  Programs  and  program  materials 
will  be  extensively  tested  and  evaluated  in  Colorado 
libraries  before  introduction  into  libraries  in  five 
addi t  ional  states  *  followed  by  national 
distribution. 

This  program  seeks  to  make  effective  use  of 
libraries  for  informal  science  education.  Libraries 
are  highly  effective  neighborhood  resources  that  are 
well  positioned  to  offer  programs  and  services^  but 
that  have  in  the  past  offered  few  science-related 
programs .  This  project 's  combination  of  prepared 
packages  of  lecture  discussion  series  organization 
materials  and  the  use  of  local  scientists  and 
engineers  as  speakers  and  discussion  leaders  offers 
to  substantially  increase  the  science  offerings  of 
public  libraries. 


TEACHER  ENHAWCEMENT  PROGRAM 

Ruth  I .  Hoffman 
University  of  Denver 
Denver .  CO 


TPE  6751263 
FYe7  $135,660 
Mathematics 


''Incorporating  Computers.  Calculators  and 
Manipulatives  Into  Middle  School  Mathematics 
Through  Teacher  In-Service"* 

The  availability  of  computers,  calculators^  and 
manipulatives  has  raised  various  questions  about 
the  impact  of  these  technologies  on  the 
mathematical  content  and  instructional  methodology 
that  are  related  to  mathematics  curricula  at  the 
elementary  school  level .  The  purpose  of  this 
project  is  to  extend  the  work  of  the  proposer  and 
her  colleagues  who  have,  with  previous  support  from 
the  National  Science  Foundation^  developed  a 
future-oriented  mathematics  curriculum  for  grades 
K-6  along  with  a  teacher  inservice  outline. 

The  work  in  this  project  is  to  conduct  intensive 
inservice  workshops  for  about  forty  teachers  at  the 
middle  school  level  who  have  been  designated  as 
master  teachers  by  their  school  districts.  The 
teachers  work  within  the  framework  of  their  present 
teaching  situation^  including  use  of  curriculum 
guides  and  textbooks^  to  infuse  as  appropriate  the 
instructional  materials  and  methods  of  the  project. 
The  workshops  will  be  videotaped  and  analyzed  by 
the  teachers  and  the  project  staff.  The  master 
teachers  will  work  with  the  project  staff  to 
develop  inservice  models  that  are  appropriate  to 
their  districts.  Ouring  the  year  the  master 
teachers  will  experiment  with  the  instructional 
methods  in  their  classrocms  and  prepare  to  conduct 
their  own  workshops  for  about  twenty  teachers  each 
in  their  districts  during  the  year  and  the 
following  summer,  thereby  effecting  upwards  of  800 
teachers  with  this  effort. 

Products  to  come  from  this  project  are  videotapes 
of  the  inservice  workshops  on  the  use  of  computers^ 
calculators  and  manipulatives  in  the  teaching  of 
mathematics  at  the  middle  school  level;  evaluations 
and  reports  by  master  teachers  on  how  to  modernize 
an  existing  curriculum;  and  documentation  on  how 
the  materials  that  were  developed  under  a  previous 
project  were  implemented  in  this  experiment. 

The  proposer  has  a  long  and  distinguished  record  in 
mathematics  curriculum  development  and  preservice 
and  inservice  teacher  education.  In  addition^  she 
has  established  a  model .  highly  functional  * 
mathematics  laboratory  that  has  served  the  schools 
and  colleges  in  her  region »  She  has  a  reputation 
for  accomplishifig  excellefit  results  from  cost- 
effective  projects. 
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TEACHER  PREPAItATIOIf  PROGRAM 

Henry  W«  Heikklnen 
Terftsa  McDevitt 

University  of  Horthern  Coloraao 
Greeley.^  CO 


TPE  9751476 
FYa7  $173,057 
FYa9  $291,953 
FY90  $352,526 
FY91  $213,724 
FY92  $106,632 
Elefn  Sci/Math 


cognitive /learning  and  teaching  strategies  shown  to 
be  effective  by  cognitive  science  research  an^  will 
renew  background  science  content  from  the  life  and 
physical  sciences  to  support  the  science  curriculum 
that  is  to  be  introduced  into  the  classroom* 


"A  Kodel  Program  in  Science  and  Kathematics  for 
Elementary  Pre-S^rvice  Teachers" 

This  project  will  develop  a  model  approach  for  the 
preparation  of  prospective  elementary  teachers.  The 
goal  of  the  program  will  be  to  have  these  e:^4;nientary 
teachers  finish  their  four  years  of  college 
possessing  integrated  knowledge  about  mathematics 
and  science,  innovative  teaching  skills  in 
mathematics  and  science,  and  self-confidence  and 
positive  attitudes  towards  mathematics  and  science. 

To  achieve  this  goal  the  program  proposes  to 
integrate  all  preservice  components  —  content 
courses,  methods  of  teeching  courses,  education 
courses.^  and  early  sustained  field  experiences. 
The  special  behaviors  and  skills  (problem  solving.^ 
modeling,  "hands-on"  activities)  prerequisite  for 
teaching  elementary  science  and  mathematics  will  be 
stressed.  In  addition,  special  instruction 
strategies  (1 abor a tor ies  »  discussions ,  and 
visual -spatial  activities)  especially  appropriate 
for  groups  u n d e r r e p r e s e n t e d  in  the 
scientific/ technological  fields  (women,  minorities*^ 
handicapped)  will  be  addressed  by  the  comprehensive 
nature  of  the  project. 

It  is  anticipated  that  the  proposed  model  if  ill  be 
widely  disseminated  due  to  the  modular  nature  of 
many  of  the  materials^  the  large  numbers  of 
elementary  teachers  prepared  at  the  university*^  and 
the  project's  close  association  with  new  elementary 
science  and  mathematics  curriculum  projects* 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

Melvin  L.  Druelinger  USE  3750177 

University  of  Southern  Colorado  FY37  $36,456 

Pueblo.  CO  Chemistry 

**  Int  roduction  of  Fourier  Trans  form- Infrared 
Spectroscopy  (FT-IR)  into  the  Chemistry  Curriculum 
and  Integration  with  Computer-Controlled  Gas 
Chromatography** 

The  introduction  of  Fourier  Transform  Infrared 
Spectroscopy,  integrated  with  computer -con trolled 
Gas  Chromatography.  into  the  undergraduate 
chemistry  curriculum  at  the  University  of  Southern 
Colorado  has  provided  a  major  tool  for  introducing 
students  to  the  use  of  computer  integrated 
instrumentation,  database  searching  and  computer 
assisted  data  manipulation.  The  combination  of  GC 
lattU  FTIR  allows  students  hands-on  ejtperience  with 
a  system  dealing  with  real  world  complex 
microanalysis  problems  as  practiced  in  industry  and 
research .  Diffuse  reflectance  and  cylindrical 
internal  reflectance  accessories  allow  students  to 
explore  most  modern  sampling  techniques.  Courses 
directly  impacted  include  Organic  Chemistry, 
Physical  Chemistry.  Instrumental  Analysis.  Advanced 
Organic  Chemistry  and  Independent  Study.  Both 
majors  and  non-majors  are  exposed  to  this 
instrumentation. 


TEACHER  ENHANCEMEMT  PROGRAM 
Ivo  E.  Lindauer 

University  of  Northern  Colorado 
Greeley.  CO 


TPE  3751260 
FY37  $110,232 
FY33  $139,160 
FY39  $  20.413 
Other  NEC 


**Science,  Technology  and  Society:  An  Integrated 
Cognitive  Sci«tnce  Teaching  Approach" 

This  project  is  an  opportunity  for  72  high  school 
science  teachers  from  Colorado  to  learn  the 
application  of  teaching  strategies  based  on  findings 
from  cogi^itive  research.  After  a  four-week  workshop 
conducted  by  three  University  of  Northern  Colorado 
faculty  members  and  a  high  school  teacher,  the 
participants  will  use  these  teaching  strategies  to 
teach  courses  which  integrate  science,  technology 
and  societal  issues  for  students  who  are  taking  only 
required  courses.  The  workshop  will  introduce  the 
science     teachers     to     the     principles  of 


COLLEGE  SCIENCE  iHSTRUMENTATION 

David  Perkins 

University  of  Southern  Colorado 

Pueblo,  CO 

**A  VLSI  Digital  Design  Laboratory** 


USE  3351243 
FY33  $36,536 
Electrical  Eng 


This  project  permits  technology  students  to  study 
Very  Large  Scale  Integrated  (VLSI)  circuits  using 
programmable  gate  array  technology.  Since 
programmable  gate  array  devices  do  not  require 
customized  manufacturing,  the  need  for  long  design 
cycles  and  costly  integrated  circuit  fabrication 
facilities  are  eliminated.  These  features  make  is 
possible  for  students  to  perfect  complicated 
designs  in  little  time  at  small  «^xpense. 

The  laboratory  supporting  this  project  includes  the 
Xilinx  development  system,  simulator  and  emulator 
running  on  a  collection  of  eight  PC*s. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COHNECTiatT 


Presidential  Awards  for  E^ccell^nce 
in 

Science  and  Mathematics  Teaching 


19S7 

Barbara  M.  Hilli 
Science 
Stratford  High  School 
Stratford,  CT 


Linda  N.  Raffles 
Mathematics 
Glastonbury  High  School 
Glastonbury,  CT 


196a 

James  3*  Landherr 
Mathematics 
Norwich  Reg  Voc  Tech  School 
Norwich,  CT 


Joseph  C .  Wesney 
Science 
Greenwich  High  School 
Greenwich,  CT 


professional  development  activities  will  be 
provided  for  at  least  160  Hartford  teachers. 
Roughly  35  percent  of  alJ  3^6th  grade  teachers.  50 
percent  of  mid die- school  science  and  math  teachers, 
and  25  percent  of  high-school  science  and  math 
teachers  will  be  served.  Additionally, 
approximately  750*1000  students  will  directly 
participate  in  enrichment  programs  collaborating 
with  the  Alliance. 

By  1969,  the  Alliance  will  bring  together  all 
private  sector  math/science  partnerships  currently 
operating  in  Hartford .  Because  there  has  been  no 
organizational  framework  in  place  for  coordinating 
these  efforts,  neither  the  school  administration 
nor  the  companies  involved  know  the  full  range  of 
programs  offered,  who  they  serve  or  miss,  just  how 
effective  they  are.  or  how  they  interrelate.  To 
address  this  problem.  CBIA  and  the  Hartford 
Alliance  Executive  Committee  will  be  responsible 
for:  1 )  gathering  and  disseminating  information 
about  all  existing  math /science  partnership 
programs  in  Hartford;  2)  coordinating  these  efforts 
with  the  Hartford  Public  Schools;  3)  identifying 
overlapping  services.  potential  areas  for 
collaboration  among  programs .  and  unmet  needs;  4) 
encouraging  the  development  of  new  partnerships  to 
respond  to  those  needs;  5)  evaluating  the  short- 
and  long-term  impact  and  effectiveness  of  these 
partnerships;  and  6)  disseminating  information 
about  the  Alliance  process  and  its  programs 
locally,  statewide,  and  nationally. 

Cost  sharing  by  the  partners  will  total  111%  of  the 
NSP  funding. 


PRIVATE  SECTOR  PARTNERSHIPS 


Lauren  W.  Kaufman 
Mary  Wilson 
Robert  A.  Rosenbaum 
Connecticut  Business  and 

Industry  Association 
Hartford,  CT 


TPE  6851031 
FY6a  S137.506 
FY69  S262.196 
Other  NEC 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lisa  M.  Baird  USE  6750677 

Connecticut  College  FY37  S50*000 

Hew  London*  CT  Biology 


""The  Hartford  Alliance  to  Improve  Mathematics  and 
Science  Education"" 

Under  the  leadership  of  the  Connecticut  Business  & 
Industry  Association  (CBIA) ,  the  Hartford  Alliance 
has  been  established  to  strengthen  K*12  science, 
mathematics*  and  technology  education  in  the 
Hartford  Public  Schools,  The  Alliance  is  a  unique 
private-public  sector  partnership  seeking  to  enhance 
teachers '  knowledge  and  ski  lis  in  science* 
mathematics,  and  computer  literacy  and  provide 
enrichment  for  urban  minority  youth.  The  Hartford 
Alliance  currently  includes  CBIA,  the  Travelers 
Companies*  IBM*  Aetna  Life  and  Casualty,  the 
Hartford  Public  Schools*  Wesleyan  University, 
Central  Connecticut  State  University*  the  University 
of  Hartford*  St.  Joseph  College,  the  Science  Museum 
of  Connecticut,  and  Choate- Rosemary  Hall. 

Collaborative  programs  to  Improve  teaching  will  be 
conducted  and  coordinated  through  the  Alliance . 
Bu  ilding     on     successful     state wide     models , 

ERIC 


"Improving  Electron  Microscopic  Study  in  the 
Undergraduate  Curriculum^' 

This  project  has  provided  matching  funds  to 
purchase  a  combined  transmission  and  scanning 
electron  microscope  (TEM/SEM)  to  provide  enhanced 
opportunities  for  students  to  study  and  experiment 
at  the  cellular  level.  Central  to  this  development 
is  a  course  in  The  Theory  and  Techniques  of 
Electron  MicroFCOpy*  designed  to  familiarize 
students  with  the  principles  of  TEM  and  SEM  design 
and  operation.  Through  intensive  laboratory 
instruction,  students  gain  "hands-on"  experience  in 
TEM  and  SEM  techniques  and  operation  which  then  is 
applied  to  selected  research  projects.  The  new 
TEM/SEM  enriches  laboratory  exercises  at  all  levels 
of  the  biology  program  by  focusing  attention  on  the 
cellular  aspects  of  organismal  structure,  and 
provides  new  opportunities  for  student  independent 
and  honors  research  in  Biology. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Jack       Beal  USE  5551344 

Fairfield  University  FYBB  $25,155 

Fairfield^  CT  Physics 


digital  voltmeter,  signal  generator  and  design 
trainer.  The  laboratory  will  support  three  new 
lower  level  courses:  Computer  Organization  and 
Logic ,  Microcomputers .  and  Microprocessor 
Interfacing. 


"Gamma  Kay  Spectroscopy  Equipment  for  Undergraduate 
Laboratories  and  Projects" 

Fairfield  University  \ftll  purchase  a  high-volume^ 
high -resolution  gamma-ray  spectrometry  system 
including  a  lithium  drifted  germanium  detector,  a 
16^354  channel  analyzer^  associated  elect ronica^ 
shielding^  and  data  analysis  equipment .  This 
equipment  will  be  used  to  improve  instruction  in  an 
advanced  nuclear  science  laboratory,  and  for 
individual  projects  to  be  carried  out  by  advanced 
undergraduate  students.  Many  of  the  projects  will 
involve  the  analysis  of  envirorimental  samples  uslivg 
neutron  activation  analysis. 

The  grantee  will  provide  funds  greater  than  the  NSF 
awards  and  will  provide  a  Micro vax  II  computer  for 
use  with  the  system. 


TEACHER  ENHANCEMENT  PKOGRAM 

M.Clare  Markham  TPE  5652361 

Frank  Salamon  FYS?  $135,460 

Harold  T.  McKone  Elem  Science 

Mary  E.  Murphy 
Frank  Lomanno 
St  Joseph  College 
Uest  Hartford.  CT 


Edward  J.  Poziomek  USE  5550^06 

Evan        Ferguson  FYBB  $42*547 

Sigita  Xi  Scientific  Research  Society  Other  NEC 

oi  North  America 
New  Haven*  CT 


"Examination  of  the  Nature  and  Quality  of 
Undergraduate  Education  in  Science*  Engineering  and 
Mathematics" 

The  objective  of  this  project  is  to  provide 
educational  policy  makers  with  a  consensus  of  the 
views  of  working  scientists,  engiiveers  and  educators 
on  topics  and  issues  that  should  be  addressed  in 
charting  a  national  effort  to  Improve  the  nature  and 
quality  of  undergraduate  science,  engineering  and 
mathematics  education.  A  principal  element  of  this 
effort  is  a  report  prepared  by  a  National  Advisory 
Group  that  includes  representatives  of  Sigma  XI 
chaptei?  and  clubs.  The  grantee  is  obtaining  funds 
from  other  sources  for  this  project  that  are  greater 
than  the  funds  provided  by  the  NSF  award. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Ataollah  Elahi 

Southern  Connecticut  State  College 
New  Haven*  CT 


USE  5750749 
FYS?  $31*300 
Computer  Science 


"Improvement  of  Physical  Science  Education  in 
Elementary  and  Middle  Schools" 

This  Leadership  Activities  project  will  develop 
teanis  of  science  educators  in  20  school  districts 
in  central  Connect  icut  which  will  provide 
instructional  leadership  and  inservice  activities 
for  teachers  in  the  districts '  elementary  and 
middle  schools.  The  inservice  activities  will 
focus  on  physical  science  and  address  those  areas 
in  the  science  curriculum  which  are  being  taught 
minimally  or  not  at  all .  The  teams  in  each 
district  will  consist  of  three  elementary  or  middle 
school  teachers*  a  high  school  physical  science 
teacher  and  a  science  coordinator  or  curriculum 
specialist , 

The  members  of  the  team  will  prepare  for  their  work 
in  the  district  in  several  meetings  during  the 
spring  of  the  year  followed  by  a  three-week 
workshop  in  the  summer.  College  science  and 
science  education  staff*  industrial  scientists,  and 
a  computer  specialist  will  work  with  the  teams  as 
they  prepare  curriculum  modifications  and  evolve 
plans  for  the  inservice  activities  to  be  held 
during  the  academic  year.  Both  formal  and  informal 
follou-up  sessions  will  be  held  in  the  schools 
during  the  academic  year  with  the  college  staff 
continuing  to  serve  as  a  support  for  the  district 
teams .  A  summer  internship  program  in  area 
scientific  businesses  for  selected  secondary 
science  teachers  on  the  teams  is  an  aujtiliary  part 
of  the  program.  Science  Resource  Centers  will  be 
established  in  the  school  districts  to  assist  all 
teachers  in  the  implementation  of  the  new 
curriculum  units. 


"An  Undergraduate  Computer  Hardware  Laboratory" 

Under  this  project*  a  coinputer  hardware  development 
laboratory  will  be  developed.  It  will  include 
fifteen  student  stations*  each  equipped  with  an 
Intel  SDK-d6  microcomputer  boar^?,    an  oscilloscope* 


The  school  districts  involved  have  participated  in 
the  planning  of  the  proposal  and  have  made  a 
commitment  to  sustain  the  program  once  NSF  funding 
ceases. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


PRIVATE  SECTOR  PARTNERSHIPS 


Harold  McKone 
St  Joseph  College 
West  Hartford.  CT 


ERLC 


USE  8750142 
FYS?  $31,585 
Chemistry 


"Incorporation  of  New  NMR  Applications  in  the 
Undergraduate  Chemistry  Curriculum" 

A  60 -MHz  Nuclear  Magnetic  Resonance  Spectrometer 
with  variable  temperature^  spin  decoupler^  and 
fluorine  observation  accessories  is  being  used  in 
courses  in  organic^  physicals  biochemistry^ 
instrumentation  and  student  research  at  St .  Joseph 
College.  A  variety  of  new  student  experiments  are 
being  developed .  For  example:  the  study  of 
conformational  and  keto-enoX  equilibria  with  the 
variable  temperature  accessory;  the  simplification 
of  complex  spectra  using  the  decoupling  accessory; 
and  inorganic  NMR  applications  through  fluorine-19 
observat  ions . 


TEACHER  EWHANCEMENT  PROGRAM 

Jane  A.  Holdsworth 
Thames  Science  Center 
New  London.'  CT 


TPE  8751267 
FY87  S125.445 
Ecology 


"Project  Porifera** 

Project  Porifera  is  a  cooperative  education  venture 
in  which  museum  scientists  and  educators  will  train 
and  assist  teachers  in  integrating  a  newly  developed 
aquatic  biology  research  program  into  the  life 
science  curriculum  of  twenty  junior  high  schools  in 
the  Thames  River  watershed. 

Teachers  will  be  involved  in  activities  designed  to 
upgrade  their  research  skills  and  content  knowledge. 
Their  students  will  become  involved  in  in-depth 
investigative  experiences.^  an  innovative  networking 
of  computer  communications,  museum  displays^  and  the 
opportunity  for  supervised  independent  student 
research.  Focusing  on  the  freshwater  and  estuarine 
ecosystems  of  eastern  Connecticut.^  Project  Porifera 
is  designed  to  involve  regional  teachers  and 
students  in  field  studies  and  scientific  surveys  on 
selected  bodies  of  water  within  the  1 ,500  sq.  mi. 
Thames  River  Basin. 

A  staff  composed  of  a  computer  specialists  an 
aquatic  biologist  and  a  curriculum  specialist  will 
offer  twenty  teachers  courses,  field  experiences, 
and  classroom  training  to  prepare  them  to  implement 
this  new  approach  in  their  classrooms  and  in  the 
field. 


Jane  A.  Holdsworth 
Robert  Waltz 
Karen  L.  Askins 
Thames  Science  Center 
New  London.  CT 


TPE  d8Sl025 
Fy88  S150.000 
HS  Science 


"Project  M.E.  (Mentors  for  Explainers ) 

Mentor  scientists  from  industry  and  academia. 
secondary  school  science  teachers.  and  museum 
educators  and  exhibit  designers  will  collaborate  to 
develop  and  implement  a  new  student  science 
research  and  public  denionstration  program.  In  a 
two-year  pilot  program.  30  teachers  and  60  students 
will  be  paired  with  the  mentors,  predominantly 
active  private  sector  researchers.^  to  allow  each 
student  to  develop  and  carry  out  a  research 
project.  Project  topics  will  be  chosen  to  relate  to 
the  museum's  unique  regional  emphasis  on  the  Thames 
River  Basin  while  simultaneously  matching 
student/teacher  interests  and  mentor  expertise. 

Each  student  will  be  involved  for  a  two-year 
period.  During  the  first  year.^  she/he  will  focus  on 
developing  and  completing  the  project,  which  will 
be  monitored  by  the  teacher  and  guided  by  the 
mentor,  who  will  provide  technical  guidance  and 
facility /equipment  support.  In  the  second  year  the 
student  will  work  with  museum  staff  preparing 
materials  and  explaining/demonstrating  her/his 
project  for  public  and  school  audiences. 

Project  n.  E.  is  designed  as  a  demonstration  of  how 
a  regional  science  museum  can  bring  together 
students,  teachers,  and  the  private  sector  to 
enhance  science  education  for  students  and  pronvote 
public  understanding  of  science  and  technology. 

Cost  sharing  by  the  partners  will  total  20%  of  the 
NSF  funding. 


College  science  instrumentation 

Dina  L.  Anselmi 
Trinity  College 
Hartford,  CT 


USE  8853242 
Fy86  S5.442 
Social  Psychology 


Developmental  Psychology  Lab  Improvements" 

This  Developmental  Psychology  project  studies  the 
perceptual ,  cognitive  and  social  behavior  of 
infants  and  children  using  a  variety  of  techni^es. 
The  methods  include  naturalistic  observation, 
correlation,  and  experimentation.  Behavior  is 
recorded  on  video  tape,  observations  are  coded  and 
entered  into  a  computer  for  analysis. 

The  award  upgrades  the  existing  Developmental 
Psychology  laboratory  with  a  video  camcorder,  a 
remote  control  video  system^  a  personal  computer 
and  printer,  and  ancillary  equipment .  Students  at 
the  introductory  and  advanced  levels,  the  majority 
of  whom  are  women,   participate  in  research  studies 
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where  they  receive  hands  on  experience  testing  young 
children.  The  additional  eqttipment  enables  students 
to  study  a  wide  range  of  developmental  questions  and 
learn  a  variety  of  data  collection  techniques  as 
well  aa  learning  up  to  date  statistical  and  computer 
programming  skills. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources* 


learning  experience  is  expected  to  enhance  student 
knowledge  of  personality  assessment  and 
correlational  and  experiment aX  research 
methodology  *  as  well  as  to  increase  their 
statistical  and  computer  programminO  skills. 


COLLEXjE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Roy  B.  Davis.  Ill  USE  8750859 

Trinity  College  FY87  $11*602 

Hartford.  CT  Materials  Eng 


Richard  V.  prigodich 
Trinity  College 
Hartford.  CT 


""Undergraduate  Instruction  in  FT-NMR" 


USE  8750507 
FY87  $50,000 
Chemistry 


"^Automating  the  Undergraduate  Engineering  Materials 
Laboratory** 

Under  this  project.  the  materials  science  and 
engineering  strength  of  materials  laboratory  will  be 
automated .  A  bench-top  Instron  Model  1011.  1000 
pound  load  capacity  will  be  added  to  the  laboratory 
to  supplement  an  existing  20.000  pound  load  capacity 
machine.  The  new  instrument  is  equipped  with  an 
IEEE  488  bua  that  will  be  interfaced  with  a 
Macintosh  Plus  computer  equipped  with  a  National 
Instruments  interface  board  and  labVIEW  software. 
The  students  will  be  able  to  learn  real  time  control 
and  computer  data  acquisition  and  analysis.  The 
experiments  planned  include  the  testing  of  both 
metals  and  polymers.  In  addition.  the  data 
acquisition  system  will  be  used  to  measure  the 
electrical  properties  of  materials.  including 
semiconductors . 


The  use  of  nuclear  magnetic  resonance  to  study 
molecular  structure  and  dynamics  is  common  in 
academic  and  industrial  research  programs  and 
FT-NMR  is  the  state-of-the-art  choice  for  such 
studies .  A  recently  acquired  200  MHz  FT-NMR 
spectrometer  is  being  used  in  a  variety  of  upper 
level  courses  for  chemistry  and  biochemistry  majors 
at  Trinity  College,  allowing  an  existing  varian 
T-60  to  be  used  in  the  introductory  organic 
chemistry  laboratory. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Sharon  Herzberger 
Trinity  College 
Hartford,  CT 


U$E  8750763 
FY87  $6,265 
Behavioral  psych 


''Laboratory  Equipment  to  Improve  Undergraduate 
Instruction  in  Personality  Assessment" 

Psychologists  study  human  beings  to  understand  the 
causes  of  behavior  and  the  circumstances  under  which 
specific  behaviors  may  be  predicted.  For  their 
studies  psychologists  use  a  variety  of  assessment 
techniques,  including  interviews,  observations,  and 
objective  and  projective  testing.  The  project  will 
est  ablish  a  research  laboratory  to  enable 
introductory- level  and  advanced  students  to  learn 
about  some  of  the  techniques  used  by  psychologists 
to  understand  behavior  and  assess  personality.  With 
the  establishment  of  the  laboratory,  students  will 
be  able  to  participate  in  research  as  subjects  and 
to    conduct    research    themselves .       This  "hands-on'' 


August  E.  Sapega 
Trinity  College 
Hartford,  CT 


USE  8851522 
FYea  $22,010 
Computer  Science 


"An  Undergraduate  Computer  Graphics  Laboratory" 


The  eauipment  funded  for  this  project  supports  a 
new  upper-  level  Computer  Science  course  in 
graphics  at  this  institution,  a  course  that  serves 
as  the  capstone  course  within  a  graphics 
programming  concentration.  In  addition.  the 
laboratory  equipment  serves  as  the  primary  support 
for  a  senior-level  mathematics  course  in  fractals 
and  chaos . 

The  laboratory  that  support  a  these  projects 
includes  Sun  color  graphics  workstations,  a  printer 
and  plotter  and  various  pieces  of  graphics 
software . 

This  award  is  being  matched  by  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  E.  McKaughan  USE  8750496 

United  States  Coast  Guard  Academy  FY87  $11,000 

New  London,  CT  Electrical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Tracy  L.  Simpson  USE  8851605 

University  of  Hartford  F'Y88  $56,564 

West  Hartford,  CT  Biology 


**An  Undergraduate  Computer  Assisted  Scalar  Network 
Analysis  Laboratory** 

The  equipment  necessary  to  assemble  a  scalar  network 
analysis  system  for  use  in  an  undergraduate  antenna 
design  laboratory  is  being  procured.  Using  a  Hewlett 
Packard  d756A  network  analyzer  as  a  basis,  a  system 
is  being  construct  ed  to  allow  students  to 
investigate  the  transfer  characteristics  of 
transmission  lines,  impedance  transformation  devices 
and  the  design  of  antennas.  Computer  programs  are 
being  developed  to  implement  the  experiments  and  to 
perform  mathematical  computation  on  the  collected 
data. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Porter  D.  Sherman  USE  8750129 

University  of  Bridgeport  FY87  $50,000 

Bridgeport,  CT  Computer  Science 


"An  Undergraduate  Int  erdisciplinary  Artificial 
Intelligence  Laboratory" 

This  project  is  to  develop  an  artificial 
intelligence  laboratory  to  be  shared  by  both  the 
department  of  science  and  engineering  and  the 
department  of  psychology.  The  laboratory  will  be 
equipped  with  eight  **pset;do'*  Lisp  machines  which 
will  also  have  the  capability  to  handle  Prolog  and 
Smalltalk.  Four  new  courses  are  proposed  which  will 
be  Jointly  developed  by  tke  two  departments.  Thus, 
the  new  lab  will  serve  both  the  computer  engineering 
and  the  cognitive  psychology  students. 


**Equipment  for  an  Investi  gat  ion- Centered 
Undergraduate  Cellular  Biolo9Y  Laboratory" 

Sophomore  and  upper-level  biology  majors,  while 
grounded  in  the  facts  of  biology,  routinely  are 
grossly  lacking  in  an  understanding  and 
appreciation  of  the  overall  significance  of 
experimental  laboratory  results .  This  project 
addresses  this  deficiency  by  establishing  a  new 
cell  biology  laboratory  using  microscopic 
techniques  exclusively  for  the  elucidation  of  (1) 
cell  and  tissue  structure,  (2)  localization  and 
structure  of  tubulin  and  microtubules,  and  (3)  the 
localization  and  structure  of  mitochondria  and 
succinic  dehydrogenase.  These  are  being 
accomplished  using  histological  procedures,  bright 
field  microscopy,  semithin  sectioning,  transmission 
electron  microscopy,  indirect  immunofluorescence 
microscopy,  phase  cont  rast  microscopy,  and 
cytochemistry  of  frozen  sections  at  the  light 
microscope  level. 

The  following  major  equipment  is  being  purchased  in 
order  to  establish  this  laboratory:  ultramicrotome, 
fluorescent  microscopes,  cryostat  and  student 
microscopes .  The  investigations  are  being  carried 
out  and  then  used  by  students  as  a  basis  for 
elucidating  the  limitations  of  biological 
techniques  and  the  incomplete  nature  of 
experimental  results.  Equally  significant,  this  new 
laboratory  provides  first-hand,  detailed  learning 
of  a  variety  of  moaern,  up-to-  date,  microscopical 
techniques .  This  cell  biology  course  is  populated 
by  pre-health  professionals,  by  health 
professionals  who  are  continuing  their  education 
and  training,  by  prospective  high  school  biology 
teachers,  and  by  a  sizeable  group  of  majors. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Gerald  T.  Volpe 
University  of  Bridgeport 
Bridgeport ,  CT 


U$E  8750110 
FY87  $49,650 
Electrical  Eng 


"An  Undergraduate  Coipnunication  Systems  Laboratoilf* 

This  project  will  support  five  communications 
couraes  with  an  updated  communications  laboratory. 
The  intent  is  to  give  the  students  hands-on 
experience  with  actual  equipment  so  that  they  can 
solidify  their  theoretical  knowledge  by  means  of 
experimental  observations.  Analog  and  digital 
signalling  techniques  will  be  covered,  including 
baseband,  FSK,  PSK,  and  PCM,  matched  filtering,  and 
linear  and  angle  analog  modulation ,  In  addition, 
special  topics  will  be  covered  in  the  areas  of  phase 
lock  loops  and  antenna  gain^  radiation  pattern  and 
impedance  matching. 


ERIC 


COLLEGE  SCIENCE  INSTRUMENTATION 

R.   E.  Gaenaslen  USE  8750754 

University  of  New  Haven  FY87  $15,086 

West  Haven.  CT  Biology 


**Biochemical  Equipment  for  an  Undergraduate 
Forensic  Science  L*  loratory  in  Blood/Body  Fluid 
Identification  and  Individualization** 

Forensic  scientists  require  methods  and  procedures 
for  identifying  and  typing  the  human  blood  and  body 
fluids  encountered  in  cases  of  homicide,  assault , 
robbery,  sexual  assault  and  other  crimes  against 
persons.  The  Enzyme^Linked  Immunosorbent  Assay 
<ELISA)  technique  offers  a  desirable  alternative  to 
present  procedures. 
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Its  major  advantages  are  increased  sensitivity, 
ability  to  utilize  recently  developed,  highly 
specific  monoclonal  antibodies  in  its  tests,  and  the 
ability  to  introduce  new  levels  of  quantization  and 
instrumental  objectivity  In  Interpreting  test 
results.  Modern  ELISA  instrumentation,  its  use  and 
applications  are  revol  lit  ionizing  forensic  tests  on 
blood,  body  fluids  and  stains. 

In  Qddi  tion ,  the  Isoelectric  focusing  <IEF \ 
technique  offers  many  advantages  over  earlier 
electrophoretlc  procedures  for  typing  blood  and  body 
fluid  stains.  Its  advantages  include  the  ability  to 
recognize  more  genetic  types  in  several  systems  and 
thus  to  Improve  Individualization  of  stains  left  by 
biological  materials.  The  application  of  lEF  to  the 
genetic  typing  of  blood  and  body  fluid  stains 
increases  the  capabilities  of  forensic  scientists, 
enabling  them  to  provide  more  and  better  evidence  to 
the  justice  system  they  serve.  Through  the  help  of 
this  grant ,  future  forensic  specialists  In  this 
model  program  are  being  trained  on  state>of -the^art 
apparatus .  This  project  constitutes  a  striking 
example  of  science  serving  society  in  helping  to 
demonstrate  the  guilt  or  innocence  of  persons 
accused  of  violent  crimes. 


TEACHER  ENHANCEMENT  PROGRAM 

Bobert  A.  Rosenbaum  TPE  8652427 

Betsy  V.  Carter  FYS?  $244,156 

Jorge  Pezo  Eletn  Science 

Ralph  J.  Yulo.  Jr 
Wilma  Toney 
Uesleyan  University 
Middletown.  CT 

^'Statewide  Urban  Teacher  Enhancement  Project** 

This  statewide  urban  partnership  project  will 
provide  two  intensive  residential  summer  workshops 
followed  by  two  academic  year  programs  for  the 
mathematical  and  scientific  development  of  forty 
elementary  and  middle  school  teachers  in 
Connecticut 's  five  largest  urban  school  systems  i 
Hartford,  New  Haven,  Bridgeport,  bfaterbu^y  and 
Stanford.  The  goals  are  to: 

-  Enhance  the  teachers'  content  knowledge,  teaching 
skills,  and  leadership  talents;  and 

^  Effect  long  term  improvements  in  minurity  student 
access  to  science  and  mathematics  instruction. 


COLLEGE  SCIENCE  INSTRUMENTATION 

M*  All  Montazer  USE  6652376 

University  of  New  Haven  Fy66  $21,746 

West  Haven.  CT  Ergonomics 


**Human  Factors /Ergonomics  Laboratory  Enhancement. " 

This  project  permits  undergraduate  students  to  study 
human  factors/ ergonomics  in  a  state-of-the-art 
laboratory.  Students  focus  on  gathering  information 
on  human  capabilities  and  capacities  for  use  in 
optimal  design  of  jobs,  products,  equipment  and  the 
workplace. 

The  equipment  included  in  this  laboratory  includes; 
gas  analyzing  eqiiipment  used  to  determine 
physiological  cost  of  heavy  physical  work;  an 
environmental  chamber  which  is  used  to  simulate 
different  environmental  corxditiorxs  -  for  the  study 
of  the  effect  of  factors  such  as  heat  on  work 
performance;  anthropometric  Instruments  us^d  to 
measure  body  dimensions  In  relation  to  the  desigrx 
and  evaluation  of  the  i^orkplace  and  equipment;  and, 
a  microcomputer  that  is  Interfaced  to  the  laboratory 
for  data  acquisition  and  analysis. 

The  equipment  is  used  by  students  to  conduct 
laboratory  experiments  as  part  of  their  coursework 
and  Independent  studies  and  project. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grarxtee. 


The  targeted  urban  school  districts  enroll  61% 
(approximately  60,000)  of  all  minority  students 
attending  Connecticut's  public  schools. 

For  two  successive  summers  (1967  and  1966)  the  same 
forty  teachers  will  attend  three-and-a-half -week 
institutes  either  in  mathematics  or  science  on 
Wesleyan  University's  campus.  From  the  perspective 
of  the  urban  student .  the  curriculum,  teaching 
techniques.  use  of  manipulatlves,  and  use  of 
calculators/completers  will  be  explored.  The  science 
Institutes  will  focus  on  the  basic  ideas  of  earth 
science,  biology.  chemistry  and  physics.  The 
mathematics  institutes  will  focus  on  concepts  of 
number,  measurement ,  estimation.  geometry  and 
computers .  During  each  of  the  following  two 
academic  years,  program  staff  will  hold  five  one- 
day  workshops  at  Uesleyan,  and  conduct  five  special 
programs  in  participating  school  districts. 

The  Project  Director  will  be  Robert  Bosenbaum, 
University  Professor  of  Mathematics  at  bfesleyan  and 
Director  of  PIMMS  (Project  to  Increase  Mastery  of 
Mathematics  and  Science),  The  Project  Team  will 
consist  of  Betsy  Carter,  mathematics  consultant  for 
the  State  Department  of  Educatlorx;  Jorge  Pezo. 
mathematics  teacher  In  Bridgeport ;  Ralph  Yulo  of 
Eastern  Corxrxecticut  State  University;  and  Uilma 
Toney,  science  teacher  in  Hartford.  They  represent 
a  diverse  cultural  and  ethrxic  background.  PlwS, 
with  cooperation  of  the  State  Departmerxt  of 
Education,  will  evaluate  attitude  and  performance 
of  targeted  students , 

This  project  has  the  organization  and  logistical 
plans  in  place  to  establish  a  long  term  public  and 
private  partnership  for  strengthened  mathematics 
and  science  instruction  in  the  urban  cities. 
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appucatxons  of  advanced  technology 


DELAWARE 


Elliot  M,  Soloway 
Yale  University 
New  Haven,  CT 


MDR  8751361 
FY87  $256,941 
FVee  $  93,403 
Computer  Science 


Presidential  Awarils  for  Excellence 
in 

Science  and  Mathematics  1'eaching 


"Computer-Based  Diagnosis  of  Student  Programming 
Errors " 

The  objective  of  this  research  is  to  explore  a  few 
of  the  key  cognitive  science,  educational,  and 
software  engineering  issues  surrounding  the 
development  of  effective,  compu t  er- based , 
instructional  systems .  This  exploration  will  take 
place  in  the  context  of  building  and  evaluating  a 
speci  f  ic,  computer ''based,  instructional  system 
DEBUG-ASSISTAWT.  It  will  provide  high-school 
students  with  instant ,  on-line  feedback  on  the 
non-syntactic  bugs  in  their  Pascal  programs.  In 
order  to  build  a  system  capable  of  coping  with  (1)  a 
semester's  worth  of  assignments,  and  (2 )  the 
significant  variability  found  in  students*  programs, 
a  key  question  in  cognitive  science  will  be 
explored;  can  bugs  and  variability  be  predicted  for 
a  domain  as  complex  as  programming?  In  classroom 
tests  of  the  DEBUG-ASSXSTANT  the  educational  utility 
of  providing  students  with  this  type  of  on-line 
assistance  will  be  examined.  Finally,  issues  of 
interface  design  for  educational  software  and 
software  engineering  practices  as  they  relate  to 
building  modifiable,  expert  systems  will  be 
explored.  While  preliminary  research  suggests  that 
bugs  and  variability  can  be  predicted,  and  that 
providing  feedback  is  educationally  beneficial,  the 
u^e  of  the  DE6UG>ASSXSTANT  will  enable  an 
investigation  of  these  issues  in  a  more  systematic 
and  rigorous  fashion.  This  effort  will  be  conducted 
in  cooperation  with  administrators ,  teachers  and 
students  of  the  New  Haven  School  System. 


1987 

Margaret  Christoph 
Science 
St  Mark's  High  School 
Wilmington ,  DE 


Linda  B.  Seiwood 
Mathematics 
Srandywine  High  School 
Wilmington,  DE 


1988 

Georgia  E,  Cressman 
Mathematics 

Gauger  Middle  School 
Newark,  DE 


Jean  Harder 
Science 
Concord  High  School 
Wilmington,  DE 


COLLEGE  SCIENCE  INSTRUMENTATION 

Dorene  L.  Petrosky  USE  8852969 

Delaware  State  College  FYfla  $21,360 

Dover,  DE  Biology 


"Biology  Laboratory  Equipment  to  Support 
Undergraduates '  Studies  of  the  Health  Problems  in 
Black  Americans*" 

Laboratory  exercises  for  various  courses  are  being 
developed  to  illustrate  underlyir.g  biological 
principles  related  to  major  health  problems  in 
Black  Americana,  These  activities  include 
electrcrhoresis  of  normal  and  sickle  cell 
hemoglobin,  fluorescent  antibody  demonstration  of 
proteins  associated  with  Graves  disease  and  sickle 
cell  patients,  cardiovascular  system  activities 
related  to  hypertension  in  Black  Americans,  and 
biochemical  tests  to  illustrate  diabetes,  lactose 
intolerance,  and  glucose-6-phosphate  dehydrogenase 
<G6pD)  deficiency. 

Four  student  stations  for  electrophoresis 
experiments,  biochemical  studies  and  microscopic 
work  are  being  set  up.  In  addition,  two  analytical 
balances,  two  pH  meters,  two  variable  speed 
centrifuges,  one  inverted  phase  microscope,  one 
fluorescent  phase  video  microscope  for  class 
demonstration,  and  one  transfer  hood  are  being 
installed.     Capabilities     for     the  hypertension 
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studies  already  are  available.  The  project  motivated 
all  students^  especially  minorities,  to  maintain 
their  efforts  in  pursuing  a  biomedically-rclated 
career.  In  addition^  the  laboratory  activities 
developed  will  be  made  available  as  a  laboratory 
manual  for  other  institutions. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


DISTRICT  Of  COLUMBIA 


Presidential  Awards  for  Excellence 
in 

Science  and  ttathematics  Teaching 


1987 

John  0.  Thayer 
Science 

Frank  W  Ballou  Senior  High  School 
Washington,  DC 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


William  R,  Hall,  Jr. 
Rae  D,  Staboaz 
University  of  Delaware 
Newark,  DE 


KDR  6751264 
FY67  $63,012 
FY66  $  6,013 
Biology 


"Computer  Modelling  for  Biology  Instruction" 

The  marine  sciences  are  of  interest  to  students  K 
through  undergraduate  school ,  However  computer- 
aided  instruction  in  the  marine  science  appears  to 
be  limited  to  approximately  twenty- four  software 
programs  currently  available  Cor  microcomputers. 
This  project  is  directed  ^t  the  6-12  grade  levels  in 
the  area  oC  marine  biology.  The  objectives  are ;  to 
design  a  les&on  to  demonstrate  the  form  and  function 
of  fishes;  to  involve  students  actively  in  the 
learning  process  by  providing  a  coniputer  environment 
for  manipulating  Cish  Coon^  function  and  habitat  in 
order  to  ''design  a  f iah*" ;  and  to  demonstrate  the 
concept  that  evolution  is  a  function  of  environ- 
mental dictates. 

The  Apple  IIc  or  He  computer  will  be  used  in  the 
development  because  the  Apple  II  Series  is  currently 
the  microcomputer  used  most  extensively  in  the 
precollege  level  schools,  Evaluation  oC  the  lesson 
will  proceed  through  the  Delaware  Department  oC 
Public  Instruction^  using  Delaware  schools ,  In 
addi  tion  to  various  inservice  programs .  the 
Kid-Atlantic  Marine  Education  Association  and  the 
National  Sea  Grant  Program  will  be  evaluating  the 
materials.  Marketing  will  be  done  through  ^'he 
University  office  oC  Instructional  Technology. 

This  project  makes  excellent  use  of  the  appropriate 
technology  in  a  most  suitable  fashion.  Secondly^ 
the  product  has  high  potential  to  serve  as  a  modc^I 
for  future  development  in  other  disciplines .  The 
availability  of  good  software  in  the  area  of  biology 
is  very  low  so  a  real  need  is  being  met  by  highly 
qualified  persons  and  with  a  modest  budget. 

The  FY66  supplement  will  permit  the  hiring  of  a 
professional  programmer.  Due  to  the  complexity  of 
the  proposed  programming^  the  staff  has  found  that 
it  is  necessary  to  hire  a  professional  rather  than 
use  graduate  students. 


Sue  P.  White 
Mathematics 
Jefferson  Junior  High  School 
Washington ,  DC 


1966 

Mariah  M.  Banks 
Mathematics 
Calvin  Coolidge  Senior  High  School 
Washington,  DC 


Robert  A.  Morse 

Science 
St  Albans  School 
Washington^  DC 


Mark  Frankel 

American  Association  for  the 

Advancement  of  Science 
Washington,  DC 


BBS  9716904 
FYe7  $22,200 
Ethics 


"Science*  Engineering  and  Ethics  St ate-oC-t he-Art 
Workshop*  Boston,  MA*  February  15-16.  1966" 

The  office  of  Scientific  Freedom  and  Responsibility 
of  the  American  Association  for  the  Advancement  of 
Science  (AAAS )  will  organize  and  convene  a 
"Science^  Engineering  and  Ethics  St at e-oC-t he-Art 
Workshop'',  The  workshop  will  build  on  a  two-session 
symposium  on  this  topic  to  be  held  on  February  15* 
j966  St  the  AAAS  Annual  Meeting.  The  symposium  end 
workshop  will  bring  together  an  interdisciplinary 
group  to  assess  recent  developments  in  research  and 
education  about  ethical  and  value  aspects  of 
scientific  and  engineering  practice  and  its  use. 
The  group  will  produce  an  agenda  of  research 
priorities  and  mechanisms  for  implementing  research 
in  science*  engineering,  and  ethics.  It  will  also 
identify  priorities  and  strategies  for  improving 
national  literacy  about  freedom  and  responsibility 
in  science  and  engineering.  The  workshop  will 
generate  recon¥nendations  on  these  matters  for 
consideration  by  researchers,  educators*  public  and 
private  organizpi^  l  >ns  and  interested  individuals. 


ERIC 


j 


DIRECTORY  OF  AWARDS  —  FISCAL  YEARS  1987  -  88 


77 


This  project  ia  funded  jointly  with  the  Directorate      The    goals    of    the    project     are     (1^     to  improve 


for  Biological,  Behavioral  and  Social  Sciencea  and 
with  the  Directorate  for  Geosciencea. 


teachera'  abilities  to  teach  science.  (2)  to  have 
aignificant  input  into  the  design  of  curriculum 
models,  and  (3^  to  provide  leaderahip  for  the 
reform  of  K-12  science,  mathematics  and  technology 
education^ 


STUDIES  ANO  AflALYSES 

Shirley  Malcocn 

American  Association  for  the 

Advancement  of  Science 
Washington,  DC 


In  addition  to  this  grant,  an  amount  equivalent  to 
at  least  75%  of  the  requested  NSF  budget  ia  being 
OSPA  8751522      contributed    by    other     aources.     principally  the 

FY87  $9. 720      Carnegie  Corporation,  which  funded  all  of  Phase  I 

Mathematics      of  Project  2061. 


**Middle  School  Mathematical     Meetings  of  the  Minds" 


Thia  project  supports  a  meeting  held  by  the  American 
Association  for  the  Advancement  of  Science  (AAAS) , 
Office  of  Opportunitiea  in  Science  {COS),  on  ""Middle 
School  Mathematics;  A  Meeting  of  the  Minds.**  This 
meeting  was  held  on  June  11-12  at  the  AAAS 
headquarters  in  Washington.  D.C.  with  the  purpose  of 
bringing  together  mathematicians ,  mathematics 
educators ,  representatives  of  communi  ty>baaed 
organizations  and  experts  on  early  adolescent 
development  to  discuss  the  problems  and 
poaaibilities  of  impacting  the  mathematics  learning 
of  middle  school  students,  particularly  minority, 
women^  and  disabled  students.  The  findings  of  thia 
meeting  will  be  publiahed  as  a  AAAS  occasional 
report  and  will  be  distributed  to  mathematics-based 
organi2ationa,  researchers,  educators, 
community-based  organizations,  policy  makera,  and 
busineaa  leaders . 


Virginia  U.  Stern 

American  Association  for  the 

Advancement  of  Science 
Washington,  DC 


KDR  8652147 
FY86  $39,663 
FY87  $  3,966 
Other  NEC 


"Resource  Directory  of  Scientists  and  Engineers 
with  Disabilities" 

The  AAAS  Project  on  Science.  Technology  and 
Disability  will  prepare,  publish,  and  disseminate  a 
revised  and  updated  Resource  Directory  of 
Scientists  and  Engineers  with  Disabilities.  A  new 
edition  is  needed  aa  a  resource  for  the  entire 
scientific  and  engineering  community. 

The  major  uses  of  the  print  version  of  the  updated 
Directory  will  be  as  a  source  of; 


TEACHEH  ENHANCEMENT  PROGRAM 


-  role  models  for  disabl  youth,  their  families 
and  teacherS'  and  of  specific  coping  strategies  for 
scientists  and  engineers  disabled  in  mid-career  to 
learn  how  to  continue  in  their  careers. 


F.James  Rutherford 

American  Association  for  the 

Advancement  of  Science 
Washington,  DC 


TFE  8850520 
FY88  $270,111 
FY89  $828,284 
FY90  $842,246 
Other  NEC 


'Phase  II  of  Project  2061 J 
Future  Leadership 
Development" 


Education  for  a  Changing 
ind     Curriculum  Resource 


-  experienced  consultants  for  persona  who  are 
inexperienced  in  teaching  or  working  with  a 
Msabled  person;  and  qualified  peer  reviewers. 

^  experienced  personnel  to  increase  the  expertise 
of  individuala  and  groups  which  provide 
technologies  for  disabled  persons . 


Project  2061^  Education  for  a  Changing  Future  is  a 
long-term  effort  by  the  AAAS  to  contribute  in  a 
significant  way  to  the  reform  of  K-12  education  in 
science^  mathematics  and  technology.  Phase  I  of 
Project  2061  recommends  the  fundamental  knowledge^ 
skills  and  habits  of  mind  that  all  atudents  should 
possess  by  the  time  they  leave  secondary  school. 

In  this  project,  which  is  Phase  II  of  Project  2061, 
the  teacher  enhancement  component  will  address  the 
broad  content  preparation  of  125  school  educators; 
100  teachers  and  25  administrators.  These 
participant -teams  will  be  selected  from  five  school 
districts  around  the  country  and  will  provide 
leadership  for  reforming  the  K-12  curriculum  a&  it 
bears  on  science,  mathematics  and  technology.  School 
districts,  state  educational  facilities  and 
universities  will  participate  in  this  collaborative 
project . 


ERIC 


INFORMAL  SCIENCE  EDUCATION 


Albert  Teich 
American  Association  for 

Advancement  of  Science 
Washington.  DC 


the 


MDR 
FY85 
FY86 
FY87 


8550294 
$45-042 
$70-737 
$59,660 
Mus eums 


"AAAS  Science  and  Technology  Center  Project" 

The  American  Aasociation  for  the  Advancement  of 
Sciences  <AAAS)  is  the  largest  multi-disciplinan^ 
scientific  organization  in  the  world  with  a 
member shi  p  of  over  140.000  individuals  and 
approximately  300  affiliated  organizations.  A 
major  emphasis  of  the  AAA$  is  to  increase  the  flow 
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of  knowledge  about  science  and  technology  within  the 
profeaaional  community  as  well  as  reaching  beyond 
this  primary  constituency  to  the  general  public . 
This  proposal  is  aimed  at  the  latter  audience. 

Over  the  past  three  yeara  the  AAAS  has  developed  a 
program  rising  A^AS  members  as  vol>inteers  in  their 
local  science  musexim.  Eight  museums  participated  in 
the  pilot  project  and  approximately  1500  AAAS 
members  vol>inteered  their  services.  The  AAAS 
proposes  to  expand  the  project  to  ^n  additional 
10-20  muse>ims. 

This  project  provides  an  important  bridge  between 
the  acientiat  and  the  general  public .  AAAS 
volunteers  extend  the  acience  expertise  and 
capabilities  of  the  museum  and  provide  models  for 
younger  museum  visitors .  Volunteers  have  assisted 
with  exhibits.  demonstrations,  school  programa . 
lectures ,  workshops.  etc .  Disciplines  include 
engineers.  physicists.  physicians.  biochemists, 
computer  scientists,  geologists  and  botanists.  With 
supplementary  funds,  the  AAAS  will  work  to  involve 
minoritiea.  women,  and  the  phyaically  disabled  in 
the  muaeum  volunteer  program. 


Allan  Watson  USE  8850987 

American  Association  of  State  FY88  $45,532 

Colleges  St  Universities  Undergraduate  Science 

Washington.  DC 

"The  Role  of  the  Comprehensive  University  in  U.S. 
Undergraduate  Science"" 

The  goal  of  this  project  is  to  develop  a  better 
underatanding  of  the  role  of  the  Comprehensive 
University  in  U.S.  science.  engineering  and 
mathematics  education.  The  Comprehensive 
Univeraities  are  an  important  segment  of  the  higher 
education  effort  ^jnd  make  a  significant 
contribution  toward  meeting  the  nation*a  needa  for 
>indergrad>iate  education  in  science,  engineering  and 
mathematics .  A  central  part  of  the  effort  is  a 
conference  of  representatives  from  the 
Comprehensive  Universities  focusing  on  the  topic.  A 
principal  reso>irce  for  the  participants  in  the 
conference  is  the  pre-conference  report  which 
analyzes  the  problema*  describes  some  approaches 
for  improving  undergraduate  science,  engineering 
and  mathematica  education  and  offer in g 
recommendations  for  further  actions  by  the 
universitiea .  government  and  private  induatry* 


INFORMAL  SCIENCE  EDUCATION 

Albert  H.  Teich  MDR  8751827 

Susan  L<  Sauer  Fye8  $142,087 

American  Association  for  the  Recruitment 

Advancement  of  Science 
Washington.  DC 


"Mass  Media  $cience  and  Engineering  Fellowa  Minority 
Recruitment  Effort** 

The  American  Asaociation  for  the  Advancement  of 
Science  will  establish  a  program  of  targeted 
recruitment  and  placement  of  outstanding  black. 
Hispanic  and  Native  American  students  into  ita  Mass 
Media  Science  and  Engineering  Fellows  Program.  Over 
a  four-year  period,  a  total  of  fifteen  advanced 
students  from  the  natural  and  social  sciences  and 
engineering  will  spend  ten  weeks  during  the  summer 
working  as  reportera.  researchers,  or  production 
assistants  with  masa  media  organizations-  By  the 
conclusion  of  the  award,  corporations  and  other 
private  sources  will  be  contributing  the  costs  of 
stipends  and  recruitment  and  effective  minority 
recruitment  will  be  an  ongoing  part  of  the  AAAS  Maas 
Media  Program-  The  AAAS  and  corporate  donors  will 
contribute  more  than  $90,000  in  stipends  and  support 
over  the  four-year  period. 


TEACHER  ENHANCEMEWT  PROGRAM 

Moses  Passer  TPE  8470375 

American  Chemical  Society  (ACS)  FY85  $533,996 

Washington.  DC  FY88  $240,172 

Chemistry 

""Development  of  an  In-Service  Workshop  Program  for 
Secondary  School  Chemistry  Teachers'" 

Development  of  an  In-service  Workshop  Program  for 
Secondary  School  Chemistry  Teachers  is  a  24 -month 
program  that  will  train  250  well-  prepared  high 
school  chemistry  teachers  to  provide  in-aervice 
training  to  other  teachers  in  the  use  of  the  'Doing 
Chemistry  **  videodisc  materials.  The  initial 
development  of  these  tnaterials  was  aupported  during 
the  firat  phase  of  this  grant.  Final  preparation  of 
the  materials  will  take  place  during  the  early  part 
of  the  continuation  period.  The  retnainder  of  the 
two-year  project  will  be  devoted  to  the  operation 
of  10  or  more  one-day  workshops  at  several 
loca  t  iona  throughout  the  count  ry.  The  videodiscs 
and  supporting  literature  present  125  chemiatry 
experiments  and  demonstrations  aimed  at  increaaing 
a  tudent  involvement  in  **handa-on**  chemistry 
laboratory  activities .  The  American  Chemical 
Society  will  make  these  materiala  available  at  coat 
to  the  educational  community. 
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NETWORKS  PROGRAM 
Sylvia  A .  ware 

Aroerican  Chemical  Society  (ACS) 
Washington.  DC 


TPE  6751283 
FYS?  S37.486 
Chemistry 


"Travel  Support  for  U.S.  Participants  in  the  Ninth 
International  Conference  on  Chemical  Education" 


Much  appears  to  be  happening  in  science  education 
throughout  the  Horld.  tnuch  of  which  i«  quite 
successful  and  very  worth  sharing .  This  proposal 
would  support  the  participation  of  approximately 
twenty  chemical  educators  in  the  Ninth  International 
Conference  on  Chemical  Education^  to  be  held  in  Sao 
Paulo.  Brazil*  26-31  July  1967.  Elementary*  middle* 
high  school*  and  college  teachers  will  be 
represented  in  the  delegation*  with  the  precollege 
teachers  comprising  70%  of  the  total .  In  order  to 
facilitate  the  development  of  international  teacher 
support  networks  at  the  conference*  and  the  further 
dissemination  of  knowledge  gained  in  Brazil*  the 
teachers  selected  will  agree  to  undertake  a  specific 
information-gathering  activity  at  the  conference. 
Each  t  eacher  wi  11  select  an  i  ssue  of  concern  to 
chemical  educators  in  this  country  and*  through 
neti^ork  activities  in  Sao  Paulo.  collect  the 
infornYiation  needed  to  compare  other  countries' 
ef fon:s  to  address  this  issue  with  efforts  in  the 
United  states.  On  returning  from  the  conference, 
they  will  be  expected  to  write  a  paper  discussing 
relevant  approaches  to  the  issue  selected  and  submit 
this  paper  to  the  American  Chemical  Society  for 
review.  Seven  of  these  papers  will  be  selected  fo.^ 
presentation  during  a  special  symposium  at  the  ACS 
Division  of  Chemical  Education ' s  Tenth  Biennial 
Education  Conference  to  be  held  during  July  19SB. 


dissemination  of  the  Chemcom  curriculum.  Specially 
selected  teachers  will  be  educated  so  that  they  can 
become  resource  teachers  who  will  conduct  ChemCom 
insert  ice  workshops  throughout  the  country.  These 
resource  teachers  are  expected  to  represent  as  many 
as  150  school  systems  and  will  reach  as  many  as 
2*000  teachers  with  their  inservice  programs.  The 
project  also  includes  a  series  of  networking 
activities  entitled  "An  Evening  with  ChemCom"*  the 
establishment  of  a  computer  network*  and  the 
production  of  a  newsletter.  The  evaluation  will 
focus  on  the  effectiveness  of  this  particular  model 
for  implementing  curriculum  change. 

The  total  cost  sharing  (ACS*  Publisher.  School 
Systems)  is  expected  to  be  almost  five  times  the 
HSf  request. 


INFORMAL  SCIENCE  EDUCATION 
Caryl  A,  Marsh 

American  Psychological  Assoc 
Washington*  DC 


MDR  6550562 
Fy66  $98,960 
Fy67  S96.265 
Psychology 


This  project  is  funded  jointly  with  the  Directorate 
for  Mathematics  and  Physical  Sciences. 


""Understanding  Ourselves*  Understanding  Each  Other: 
Psychology's  Search — A  Traveling  Exhibition** 


ERIC 


NETWORKS  PROGRAM 

Sylvia  A.  Ware 

Isaac  D.  Eubanks 

American  Chemical  Society  <ACS) 

Washington*  DC 


TPE  6651139 
Fy66  S225*650 
FY69  $162*914 
FY90  $162,914 
Chemistry 


**ChemCom  Dissemination /Networks** 

Chemistry  in  the  Community  (ChentCont)  4«as  designed  to 
provide  an  attractive,  open  access  route  for  all 
high  school  students  to  the  realm  of  relevant  and 
useful  chemical  phenomena*  What  began  as  a  drea^n  a 
few  years  ago  is  now  a  well -developed  high  school 
program  brought  about  by  the  concerted  efforts  of 
high  school  teachers*  college  and  university 
professors*  and  industrial  chemists  and  financed  by 
the  National  Science  Foundation  and  the  American 
Chemical  Society.  This  three-year  project  is 
designed     as     a     partnership     to     support     t  he 


The  American  Psychological  Associ  at  ion .  in 
coofjeration  with  the  Association  of  Science- 
^Cwhnology  Centers  (ASTC)*  will  develop  a  series  of 
exhibits  on  psychology  using  a  discovery 
room/science  laboratory  approach .  The  exhibition 
will*  for  the  first  time*  offer  museum  visitors  a 
first  hand  opportunity  to  explore  the  tuols* 
methods,  and  concepts  of  psychology  in  such  areas 
as  thinking  and  feeling,  dreaming  and  sleeping* 
perceiving  and  communicating.  The  exhibition  will 
travel  to  eight  miuseums  over  30  months  through  the 
ASTC  traveling  exhibition  service  and  will  reach 
over  a  nillion  visitors. 

A  wide  selection  of  additional  materials  and 
resources  such  as  films,  seminars*  lectures  and 
workshops  will  be  offered  to  the  participatii^g 
museums  to  extend  the  impact  of  the  exhibition. 
Plans  of  the  exhibits  will  be  made  available  to 
ol:her  museums.  HSF  support  represents  less  than 
50%  of  the  total  cost  of  the  project. 
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FACULTY  ENHANCEMENT  PROGRAM 

F>  Karl  Willenbrock  USE  B654216 

Louis  D,   Smullin  Fyee  5235,617 

Shaoul  Ezekiel  Engineering 
American  Society  for 

Engineering  Education 
Washington ,  DC 


undergraduate  programs*  b)  what  types  of  data  are 
needed,  c)  how  the  data  may  be  collected  *  d) 
methods  for  disseminating  the  data.  The 
participants  included  individuals  from  academe, 
professional  societies ,  public  agencies  and 
industry;  both  prospective  data  users  and  those 
from  whom  data  may  be  expected  to  be  collected  were 
among  the  participants. 


"ASEE  Continuing  Education  for  Engineering  Faculty*" 

The  American  Society  for  Engineering  Education 
<ASEE)  program.  Continuing  Education  for  Engineering 
Faculty*  consists  of  6  short  courses  directed  at 
improving  the  undergraduate  engineering  faculty's 
knowledge  of  new  and  developing  technical  subjects. 
These  concentrated  courses  will  be  offered  in  a 
series  of  10-day  sessions  during  the  summer  of  1966 
at  host  university  and  industrial  sites  in  the 
United  States*  including  HIT>  Polytechnic  University 
in  New  York*  Georgia  Tech,  RPI,  University  of 
lllinois-Urbana-Champaign*  AT&T  Bell  Laboratories* 
IBM*  Hice  University.  State  University  of  New  York 
at  Binghamton ,  and  the  University  of  Michigan, 
Courses  will  be  taught  by  top  faculty  members  or 
industrial  instructors*  based  on  well-developed 
undergraduate  courses.  Course  offerings  will  provide 
engineering  faculty  with  technical  and  pedagogical 
in  formation  in  fields  related  to  their  own 
specialties ,  Through  lectures*  hands-on  laboratory 
activity*  and  interaction  with  instructors  *  they 
will  learn  to  incorporate  new  material  and  teaching 
techniques  in  revising  existing  courses  and 
developing  new  ones.  Evaluation  of  learning  achieved 
and  faculty  attitudes  toward  the  program  will  be 
assessed  and  used  for  refining  the  program*  Although 
current  courses  are  concentrated  in  Electrical 
Engineering  and  Computer  Science,  future  courses 
will  be  expanded  to  include  other  fields  of 
Engineering. 

In  addition  to  the  NSF  funds  *  participants  will 
contribute  about  60%  in  travel  and  subsistence 
toward  the  cost  of  the  program.  Also,  industrial 
support  for  3  of  the  courses  will  provide  another 
60%,  Finally,  ASEE  and  rflT  will  contribute  about  1B% 
in  staff  time. 


COURSE  AND  CURRICULUM 

F,  Karl  Willenbrock  USE  6654649 

Edmund  T.  Cranch  FY6B  S19.651 

Clifford  L,  Sayre>  Jr,  Undergraduate  Education 

American  Society  For 

Engineering  Education 
Washington^  DC 

"Workshop  on  a  Data  Base  for  Undergraduate  Science, 
Engineering  and  Mathematics  Education" 

Thifi  workshop  considers  the  collection  of 
descriptive  and  numerical  data  on  undergraduate 
programs  in  science*  engineering  and  mathematics  in 
U.S>  universities  and  colleges.  Discussl<4^ ^at  the 
workshop    focused  on :    a)    the  needs    for  data  about 


TEACHER  EMHANCEHENT  PROGRAM 

Gail  F.  Burrill  TPE  6652421 

American  Statistical  Association  FY67  S216*B37 

Washington,  DC  FY66  S245,759 

FY69  S203,732 
Mathematics 

Quantitative  Literacy:  Leadership  Training  for 
Master  Teachers  and  Mainstream  Educators*" 

The  Quantitative  Literacy  Project,  sponsored  by  the 
American  Statistical  Association,  will  promote  the 
teaching  of  statistics  in  the  K-12  mathematics 
curriculum  by  providing  detailed  curriculum 
frameworks:  by  training  240  middle  school  and  high 
school  teachers  to  implement  these  frameworks  using 
carefully  planned  strategies  which  are  supported  at 
the  local  level:  and  by  using  materials  and  methods 
collected  and  tested  by  the  participants. 

Advice  will  be  obtained  from  a  group  of  mathematics 
supervisors,  district  mathematics  coordinators^  and 
experienced  teachers  of  statistics.  This  group  will 
meet  at  a  Supervisors  Conference  for  three  days  in 
order  to  define  the  scope  and  sequence  of  topics 
and  address  the  related  needs  of  materials 
development  for  teacher  t raining > 

With  the  framework  in  place  a  five-day  model 
teaching  program  will  be  developed  in  one 
contiguous  geographic  region  in  which  a  support 
network  can  be  developed.  This  network,  supported 
by  the  state  supervisor,  will  include  20  master 
teachers  of  middle  school  mathematics,  20  master 
teachers  of  high -school  mathematics-  local 
statisticians  from  universities  and  industries,  and 
mathematics  education  professors >  Each  teacher  will 
be  selected  from  a  school  which  will  assure  that  ^ 
unit  on  statistics  can  be  taught  in  the  fall  term^ 
and  will  allow  the  master  teacher  to  attend  six 
follow-up  two-hour  discussion  groups  every  two 
weeks . 

Five  additional  institutes  of  40  teachers  each  will 
be  hosted  by  resource  statisticians  In  the  second 
year.  At  the  end  of  the  third  year^  when  the 
follow-up  and  evaluation  are  completed,  the  project 
should  produce:  a  list  of  resource  persons* 
including  teachers  of  statistics*  statisticians  at 
universities  and  in  industry*  and  mathematics 
educators;  materials  to  conduct  in-service  training 
in  statistics:  a  manual  for  basic  topics: 
references  for  topics  not  covered  by  Quantitative 
Literacy  materials:  curriculum  materials  that  cover 
all  basic  topics:  a  detailed  scope  and  sf^quence 
document  for  teaching  statistics,  grade  K  through 
12- 
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STUDIES  AND  ANALYSES 
rred  C»  Leone 

American  Statistical  Association 
Washington,  DC 


OSPA  8513884 
FY8G  $154,300 
FY87  $  40,000 
FY88  $154,300 
FY89  $154,300 
Studies 


**On-Site  Research  To  Improve  The  Quality  of 
Education  Statistics" 

The  parent  grant  supports  a  program  of  on-site 
research  and  visiting  fellowships  aimed  at  improving 
the  quality  and  timeliness  of  federal  education 
statistical  data,  along  with  increasii^  the  adequacy 
of  the  principles  and  guidelines  used  to  collect , 
analyze,  and  diaseminate  these  data>  As  a  new  and 
important  part  of  this  program,  the  project  will 
support  a  series  of  expert  workshops  to  be  held  for 
the  purpose  of  exploring  the  possibility  of 
utilizing  custom  designed  technology  to  improve  the 
speed  and  efficiency  of  date  collection,  and 
information  theory  to  improve  the  relevance  of  data 
collection  to  education  policy  goals.  The  workshops 
will  include  educators  at  state  and  district  levels 
so  that  the  possibilities  for  creating  a  consistent 
national  statistical  system  are  not  overlooked.  This 
action  is  compatible  with  the  National  Academy  of 
Sciences  *  recent  report  t  it  led  "Creat  ing  a  Center 
for  Educa  t  ion  Stat  ist  ics :  A  Time  for  Act  ion ,  "  and 
with  an  amendment  to  the  House  Labor  and  Education 
Committee  omnibus  education  bill  calling  for  the 
creation  of  a  National  Cooperative  Education 
Statistical  System. 

This  project  is  funded  jointly  with  the  Directorate 
for  Biological,  Behavioral,  and  Social  Sciences. 


TEACHER  ENHANCEMENT  PROGRAM 


George  A>  Seielstad 
Associated  Universities 
Washington,  DC 


Inc 


TPE  8751378 
FY87  S10G.2G2 
FY88  $298,641 
FY89  $273,095 
Astronomy 


""Secondary  Science  Teachers*  Institute"" 

Scientists  and  technical  professionals  of  the 
National  Radio  Astronomy  Observatory  in  Green  Bank, 
west  Virginia  and  science  educators  from  west 
Virginia  University  in  H^^rgantown  are  jointly 
conducting  a  Secondary  Science  Teachers*  Institute 
for  150  selected  high  school  teachers.  The  summer 
institute,  consisting  of  2  three-week  sessions  will 
include  lectures  in  basic  astronomy  and 


demonstrations  to  give  teachers  I'ssources  they  can 
use  in  their  classrooms,  including  an  instrumented 
40-foot  telescope  with  which  participants  can  make 
observations  of  their  own>  Over  the  three  years  of 
the  project  the  system  will  be  automated  to  the 
extent  that  electronic  communication  between  the 
classroom  and  the  telescope  will  permit 
observations  to  be  made  from  the  classroom.  The 
overall  goal  of  the  project  is  to  bring  classroom 
teachers  into  diiect  contact  with  research 
scientists  in  order  to  foster  a  greater 
appreciation  as  to  how  science  is  conducted  and  to 
provide  a  glimpse  of  how  knowledge  at  its  boundary 
with  the  unknown  is  acquirecS. 


INIORMRL  SCIEKCB  EDUCATION 

Wendy  Pollock 
Association  of  Science- 
Technology  Centers 
Washington,  DC 


MDR  8550270 
FY85  $357,554 
FY88  $  15,000 
Museums 


"Traveling  Exhibitions  in  Mathematics,  Engineering, 
and  Paleontology;  Resource  Sharing  Among  Science 
Museums"" 

The  Association  of  Science-Technology  Centers 
(ASTC)  is  a  not-for-profit  organization  serving  170 
science  museums  nationwide >  They  propose  to 
reproduce  and  ci  rculate  three  high-quality , 
participatory  science  exhibits  reach ing 
approximately  two  million  adults  and  children  over 
a  two-year  period* 

These  exhibits  were  developed  by  three  of  the  most 
outstanding  science  museums  in  the  country.  The 
three  exhibits  are:  1 )  MILLIONS,  about  numbers 
large  and  small;  2)  STRUCTURES,  about  mechanics  and 
architectural  form:  and  3)  DINOSAURS,  about  science 
and  imagination  in  the  study  of  ancient  life  forms. 

ASTC  has  a  ten-year  track  record  of  successful 
development  and  administration  of  traveling 
exhibitions.  There  is  a  high  demand  for 
participatory  exhibits  in  the  1,500  to  2,00  square- 
foot  range  for  smaller  museums  since  they  do  not 
usually  have  the  staff  or  resources  to  develop 
quality  exhibitions  in-houae. 

The  project  is  an  unusually  effective  and  efficient 
use  of  existing  resources  at  a  modest  cost  and 
addresses  a  need  to  develop  and  increase 
cooperative  museum  activity. 
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IHFORHAL  SCIENCE  EDUCATIOH 

Wendy  Pollock 
Association  of  Science- 
Technology  Centers 
Washington.  DC 


MDR     87  51864 
FY88  $448. 536 
Museums 


five  years.  The  grant  will  cover  preparation  and 
evaluation  of  materials  and  programs.  Participants 
will  pay  half  the  cost  of  the  course. 


"Participatory  Traveling  Exhibitions i 
for  Professional  Development"* 


Laboratories 


The  Association  of  Science-Technology  Centers  (ASTC) 
will  develop  an  unusual  "hands-on"  training  program 
in  exhibit  development  fo;:  science  museum  staff. 
This  L'our-year  program  will  strengthen  the 
exhibition  capabilities  of  small  and  medium-sized 
science  museums  throughout  the  US  through  a  series 
of  workshops  and  intensive  cooperation  between  ASTC 
staff  ,  teaching  museums  ,  "  design  consultants  ,  and 
four  '*learner  museums"  that  will  lead  to  the 
creation  of  four  finished  exhibitions.  Training  will 
be  managed  by  ASTC*s  existing  Traveling  Exhibits 
Service  staff ,  assisted  by  a  Project  Advisory 
Commi  ttee  and  several  nationally  recognized 
exhibition  consultants. 


IHFmRMAL  SCIENCE  EDUCATIOH 

Bonnie  VanDorn 
Association  of  Science- 
Technology  Centers 
Washington ,  DC 


MDR  8550262 
FY86  $79,635 
FY87  $54-276 
Museums 


"Survey  of  Science  Museums" 

The  Association  of  Science -Technology  Centers , 
representing  some  170  science  museums,  receives 
regular  requests  for  information  on  the  status  of 
science  museums,  their  education  programs,  exhibits 
and  other  activities.  To  respond  to  this  need,  the 
organisation  will  collect  and  analyze  data  on  the 
status  and  activities  of  both  member  and  non-member 
science  museums , 


The  project  will  result  in  four  1 . 000  square  foot 
traveling  exhibits  that  will  reach  more  than 
2 , 000. 000  visitors  at  more  than  30  museums,  four 
permanent  exhibits  at  the  learner  museums,  and 
professional  training  and  consultation  in  exhibit 
development  for  more  than  30  museums'  staff, 
including  long  term  training  of  staff  from  the  four 
learner  museums.  HSF  support  will  be  augmented  by 
$200,000  contributed  by  the  learner  museums. 


The  material  will  be  published  as  three  reports  and 
made  available  on  computer  disks  for  further  study. 
The  information  is  particularly  useful  to 
communities  considering  new  museums.  and  to 
trustees  and  contributors  to  current  museums  and 
others  who  have  an  interest  in  the  priorities  and 
policies  of  education  and  exhibits  programs.  The 
project  will  be  assisted  by  an  advisory  committee 
and  Dr,  Sue  Smock,  Director  of  the  Center  for  Urban 
Studies.  Wayne  State  University. 


IHFORHAL  SCIENCE  EDUCATION 

Bonnie  VanDorn 
Wendy  Pollock 
Ellen  Horowitz 
Association  of  Science- 
Technology  Centers 
Washington,  DC 


MDR  8652310 
FY87  S32,591 
FY88  S31,144 
Museums 


NETWDRKS  PROGRAM 

Robert  K.  Yin 
Cosmos  Corporation 
Washington.  DC 


TPE  8550079 
FV85  S299.645 
FY86  S149,84e 
FV87  S  49,690 
Other  HEC 


*"Institute  for  Hew  Science  Centers" 

The  Association  of  Science-Technology  Center  (ASTC), 
a  non  profit  organization  of  science  museums  and 
r elat  ed  organizations,  has  received  numerous 
requests  from  museum  members  to  develop  an  in-depth 
professional  development  program  for  top  science 
museum  administrators  and  board  members.  The 
largest  number  of  requests  is  from  science  centers 
which  are  in  the  planning  stages  or  are  newly 
opened.  More  than  established  museums,  new  and 
developing  science  centers  face  dozens  of  basic 
decisions  that  will  affect  the  character  of  their 
museums  and  their  chances  for  success* 

The  volume  of  requests  for  technical  assistance, 
coupled  with  the  absence  of  any  organized  program  to 
meet  these  needs  led  ASTC  to  develop  an  Institute 
for  Hew  Science  Centers .  The  course  is  aimed  at 
those  who  have  made  a  conunitment  to  start  a  science 
center  or  whose  doors  have  opened  within'  -tM  past 


"Disseminating  Information  about  Exemplary  Science 
and  Mathematics  Programs" 

This  project  is  aimed  at  increasing  the  information 
available  to  school  administrators ,  teachers .  and 
others  regarding  exemplary  mathematics  and  science 
programs.  The  project  design  is  based  on  a 
dissemination  strategy  and  a  case  study  approach 
that  will  provide  an  effective  mear^s  to  increase 
the  extent,  quality,  and  usefulness  of  information 
on  existing  exemplary  programs  in  mathematics  and 
science. 

The  investigators  are  on  the  staff  of  COSMOS 
Corporation ,  a  social  science  research  firm.  This 
corporation  has  been  active  in  conducting  education 
research,  and  also  has  investigated  science  and 
technology  topics,  including  the  utilization  and 
dissemination  of  information  based  on  rese.irch 
findings,  COSMOS  is  a  minority-owned  sm:Jll  busi?iess 
and  has  several  ongoing  research  projects  directly 
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related  to  the  major  activities  of  this  project*  For 
example,  COSMOS  is  already  studying  the  role  of 
professional  associations  in  the  dissemination  and 
utilization  process. 

The  project  has  several  unique  features  that 
incorporate  lessons  learned  from  previous  research 
on  the  dissemination  process.  These  features  are:  a) 
the  information  to  be  disseminated  will  cover  both  a 
variety  of  programs  as  well  as  in-depth  materials  on 
selected  cases:  b)  the  format  of  the  specific 
materials  to  be  disseminated.  as  well  as  the 
communications  channels  to  be  used,  will  be  embedded 
with  the  activities  of  four  national  associations  in 
school  administration,  mathematics  and  science.  The 
organizations  are:  American  Association  of  School 
Administrators.  National  Association  of  Secondary 
School  Principals.  National  Council  of  Teachers  of 
Mathematics.  and  the  National  Science  Teachers 
Association:  c)  the  use  of  such  professional 
associations .  who  will  serve  as  subcontractors  in 
this  project,  will  reinforce  existing  professional 
networks:  and  d)  provide  intense  use  of  face-to- 
face  interpersonal  Prcesses  of  dissemination. 

This  project  will  be  used  to  develop  a  membership 
base  among  administrators  and  teachers  who  may  later 
become  a  special  interest  group  within  these 
associations.  This  interest  group  can  become  the 
foundation  for  the  institutionalization  of  this 
dissemination  project  beyond  the  period  of  NSF 
funding. 


STUDIES  AND  ANALYSES 

Rolf  K.  Blank 
Ramsay  W.  Selden 

Council  of  Chief  State  Srh  Officers 
Washington.  DC 


OSPA  6751539 
FY87  $261,513 
Studies 


"State-Based  Network 
Mathematics  Indicators" 


to     Devtlop     Science  and 


This  is  a  continuation  of  sn  award  made  to  the 
Council  of  Chief  state  School  Officers  (CCSSO)  in  FY 
1966.  In  the  first  year,  an  inventory  was  conducted 
in  the  states  to  identify  the  information  they  now 
collect  on  the  dimensions  and  quality  of  mathematics 
and  science  education^  using  the  framework  being 
developed  for  such  indicators  by  the  National 
Research  Council,  and  applying  a  data-collection 
"shuttle"  procedure  to  describe  how  each  state 
defines  and  collects  the  information^ 

In  the  second  year,  the  information  compiled  through 
the  inventory  will  be  analyzed  with  reference  to 
emerging  models  for  indicators  of  math/science 
education,  and  strategies  and  priorities  will  be  set 
for  the  development  of  math/science  indicators  in 
each  state  that  will  bring  states  toward  a  standard 
model  of  impor  tant^  technical ly -acceptable 
information . 


STUDIES  AND  ANALYSES 
Ramsay  W.  Selden 

Council  of  Chief  State  Sch  Officers 
Washington .  DC 


OSPA  6751549 
FY67  S166.966 
FY66  S403.271 
Studies 


" Consortium 
Assessment 


to     Conduc  t     a     State- by -St  at  e  NAEP 


The  purpose  of  this  proposal  is  to  establish  a 
consortium  to  carry  out .  on  an  interim  basis  for 
the  1990  assessments  the  kind  of  consensus  planning 
process  that  will  be  necessary  for  st a to-by-state 
administration  of  the  National  Assessment  of 
Educational  Process  (NAEP) . 

The  purpose  of  this  consortium  is  to  establish  a 
steering  committee  consisting  of  a  representative;' 
of  each  consortium  member  which  will  develop  and 
direct  a  process  leading  to  a  series  of 
recommendations  to  the  Center  for  Education 
Statistics  concerning  the  conduct  of  a  state-level 
assessment  in  1990.  On  May  4.  1967.  a  planning 
meeting  convened  by  the  Council  of  Chief  State 
School  Officers  determined  on  a  preliminary  basis 
that  it  is  feasible  to  conduct  a  sto te-by-state 
assessment  on  a  limited  scale  in  1990.  The  group 
recommended  attempting  to  conduct  a  consensus 
planning  process  to  prepare  for  state-by-state 
assessment  and  to  identify  operational  procedures 
for  such  an  assessment  *  The  group  concluded  that 
limiting  the  assessment  to  mathematics  at  the  high 
school  Cl7-year  olds)  level  would  be  desirable. 

The  consortium  will:  1 J  Develop  and  propose  a 
policy  stateji:ent  on  the  purposes  of  state-level 
assessment  -  2)  Recommend  the  scope  of  the  1990 
assessment  that  shotild  be  done  on  a  state-by-state 
basis --confirm  the  subject  < mat hematics)  and  grade 
levels  to  be  assessed  and  the  extent  of 
participation  to  be  sought.  3)  Determine 
commonalities  of  opinion  and  important  sources  of 
differences  within  and  among  major  educational 
constituencies  concerning  the  subject  to  be 
assessed,  4)  Recommend  the  knowledge  and  skills 
that  should  be  assessed  in  the  subject .  5) 
Recontmend  additional  information  that  should  be 
collected  in  conjunction  with  achievement  data  on  a 
state-by-state  basis.  6)  Recommend  the  format  that 
should  be  used  to  report  state-level  assessment  and 
background  data . 

ihis  project  is  co- funded  with  the  Department  of 
Education . 
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IHSTRUCTIOHAL  MATERIALS  DEVELOPHEWT 


STUDIES  AND  ANALVSES 


Samuel  V*  Gibbon 
Department  of  Education 
Washington*  DC 


HDR  8550269 
Fye5  S469,257 
FYe6  S474,975 
FYe?  $467*784 
Television 


Andrew  Kolstad 
Department  of  Education 
Washington*  DC 


OSPA  3751551 
FYe7  $  43*046 
FYe8  $257*952 
Studies 


"The  Sec:ond  Voyage  of  the  Himi" 

This  project  will  develop  a  new  set  of  materials 
that  extend  the  scope  of  a  previous  project*  **Vbyage 
of  the  Mimi",  carried  out  by  the  Bank  Street  College 
of  Education*  The  present  project,  following  the 
approach  of  the  former  one*  will  develop  innovative 
materials  combin  ing  television .  pr  int  *  and 
interactive  software  to  improve  the  teaching  of 
science,  mathematics ,  and  technology,  and  to  convey 
to  children  that  science  is  an  exciting,  rewarding 
human  enterprise.  The  materials  will  be  developed 
principally  for  use  in  grades  four  through  six,  but 
are  applicable  through  grade  eight* 

The  proposed  materials  and  activities  are  12 
half-hour  television  episodes,  a  teacher's  guide  and 
student  handbook  to  accompany  the  television  series, 
a  related  classroom  learning  module  that  includes 
interactive  software*  formative  research  to  guide 
des.^gn  of  the  television  programs  and  the  learning 
modules,  and  activities  to  ensure  that  the  materials 
reach  their  intended  audience  and  are  used 
appropriately.  The  television  programs  will  have  as 
their  central  theme  archaeology,  chosen  because  it 
has  high  interest  appeal  for  young  people,  because 
it  combines  careful,  scientific  methodology 
(measuring,  mapping,  classifying,  decoding) ,  and 
because  it  is  also  formed  by  many  diverse  ancillary 
sciences  an6  supported  by  an  increasing  array  of 
technologies*  The  television  format  will  combine 
15-minute  dramatic  episodes .  centering  around  a 
voyage  of  a  ship  named  the  Mimi ,  in  a  continuing 
story  of  scientific  adventure  fallowed  by  15-minute 
documentary  expeditions  that  pursue  in  greater  depth 
scientific  or  mathematical  concepts  introduced  in 
the  dramatic  episodes. 

The  first  "Voyage  of  the  Himi**  project  produced  high 
quality  materials  that  were  extremely  well  received 
by  students  and  teachers  in  the  elementary  grades 
and  by  the  public  at  large  when  the  television 
series  was  publicly  aired.  The  materials  proposed 
for  the  second  project  offer  promise  for 
substantially  improving  the  teaching  of  science  and 
mathematics  at  the  elementary  level.  and  for 
increasing  student  interest  in  pursuing  the  study  of 
science. 

This  project  is  funded  jointly  by  the  U*S. 
Department  of  Education.  the  National  Science 
Foundation,  and  several  private  sources. 


"National  Assessment  of  Science 
School  Transcript  Study" 


and    Math  High 


The  MAEP  1987  High  School  Transcript  Study  includes 
two  major  components:  the  collection  of  transcript 
data  and  the  analysis  of  transcript  data.  Under  the 
base  period  of  the  contract,  a  survey  organization 
will  conduct  in  1987  a  high  school  transcript  study 
of  sample  members  of  the  National  Assessment  of 
Educational  Progress  (NIAEP)  1986  assessment.  In  the 
1986  NIAEP  assessment*  38*  000  high  school  students 
who  were  either  17  years  old  or  enrolled  in  the 
eleventh  grade  (or  both)  in  the  469  sampled  schools 
were  included  in  the  assessment,  A  copy  of  the  high 
school  transcript  for  each  member  of  this  sample 
will  be  collected.  All  the  collected  transcripts 
will  be  transcribed  into  a  standard  form,  edited, 
and  put  on  a  computer  data  base  for  later  analysis 
and  reporting. 

The  reporting  of  the  NAEP  1987  transcript  data  will 
be  addressed  to  seven  topics:  changes  in 
course- t aki ng  from  1982  to  1987,  student 
participation  in  vocational  education*  handicapped 
students  in  vocational  education,  course-taking 
patterns  and  student  achievement*  student 
self -reports  of  course- taking .  patterns  of 
exclusion  from  NAEP  assessments,  and  international 
comparisons  of  school  curriculum*  The  first  three 
analysis  topics  are  scheduled  for  FV  1988  and  the 
last  four  topics  for  FY  1989. 


STUDIES  AND  ANALYSES 

Jeffrey  a*  Owings 
Department  of  Education 
Washington,  DC 


OSPA  6651563 
Fy86  $115,000 
FY87  S175,000 
FY86  S175*000 
Studies 

Educational 


"Teacher  Supplement  to  National 
Longitudinal  Study  of  1988  (NELS:88)" 


This  is  for  the  continuing  support  of  an 
interagency  transfer  of  funds  to  the  Department  of 
Education  to  support  jointly  the  National 
Educational  Longitudinal  Survey  r f  1988  (NELS :88) 
to  be  conducted  by  the  National  Opinion  Research 
Center.  NELS: 88  is  a  survey  based  on  the  national 
probability  sample  of  eighth  grade  students  and 
teachers.  These  same  students  will  also  be  surveyed 
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in  the  iCth  and  12th  grades  and  in  later  years  to 
determine  the  educational  effects  in  middle  and 
secondary  schools  on  their  higher  educational  and 
occupational  experiences . 

This  award  will  support  two  aspects  of  the  KELS:ee 
survey*  as  follows: 

1*  Teacher  Survey  -  A  teacher  questionnaire 
(science  and  mathematics  teachers)  will  be  used 
in  the  base-year  survey  to  gather  data  about 
the  students  sampled*  the  student  body  as  a 
whole,  the  teachers  themselves  (their  training* 
career  expectations*  courses  taught .  and 
textbooks  used) ^  and  the  school 's  facilities, 
environment*  and  policies.  Approximately  11.000 
teachers  will  be  Identified  to  complete  the 
teacher  questionnaire; 

2.  Hath  and  Science  Survey  Items  Two  pages  of 
survey  items  will  be  added  to  the  eighth  grade 
student  questionnaire  to  ask  about  student 
attitudes  and  aspirations  toward  math  end 
science.  Also*  similar  items  will  be  asked  of 
the  student's  parents. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 
Mary  B.  Harbeck 

District  of  Columbia  Public  Schools 
Uashington,  DC 


"Model  Elementary  Science  Program" 


MEK  6470545 
FYe5  $243*763 
Fye7  $153*017 

Elem  Science 


The  District  of  Columbia  Public  Schools,  in 
cooperation  with  the  National  Science  Teachers 
Association*  will  operate  and  evaluate  a  model 
element  ary  school  science  program  for  typical 
students*  not  those  selected  for  their  special 
aptitude*  achievement*  or  interest  in  science  (as  Is 
the  case  In  "magnet"  schools)*  Consistent  with 
time-on-task  research*  these  students  will  be  taught 
science  one  hour  per  day;  they  will  be  taught  using 
research -based  procedures  of  inquiry  teaching  and 
experiential  ( "hands-on" )  learning.  Instruction 
will  emphasize  Involvement  of  all  students  in 
science*  and  the  interrelationships  of  science  and 
technology  with  the  everyday  lives  of  citizens  will 
be  stressed.  Through  significant  private  sector 
involvement,  materials  and  equipment  will  be 
provided  free  to  the  project  through  NSTA  from 
publishers  and  suppliers.  In  this  model,  science 
will  become  a  core  activity  and  teachers  at  all 
levels  will  be  assisted  In  integrating  science  with 
other  areas  of  Instruction*  particularly  mathematics 
and  readlng/wr It Ing  development  *  Additional 
contributions  to  the  project  will  come  from  NSTA* 
and  several  teachers  and  researchers  will  donate 
their  services  to  the  project .  The  model  program 
sxte  waII  provide  a  setting  for  workshops  for 
teachers  and  principals  from  other  D.C.  schools  that 
will  establish  similar  programs*  Findings  of  the 
evaluation  study  will  be  widely  disseminated  to 
elementary  teachers,  science  educators,  and 
elementary  principals  as  well  as  to  the  public. 


The  project  reflects  a  collaborative  effort  between 
the  District  of  Columbia  Public  Schools  and  the 
National  Science  Teachers  Association*  and  involves 
the  support  of  several  private  sector  companies  and 
various  parent  and  community  groups. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Paul  J.  Cunningham 
Gallaudet  University 
Washington .  DC 


MDR  6550905 
Fye6  $117,236 
Fye7  $115,000 

pyee  $  eo*ooe 

Life  Sciences 


"Microcomputer  Technologies  in  the  Facilitation  of 
the  Hearing  Impaired  in  the  Life  Sciences" 

The  purpose  of  this  project  is  to  produce 
microcomputer  programs  suitable  for  use  by  hearing 
impaired  students*  Several  hundred  bioscience 
instructional  programs,  developed  for  populations 
of  non -handicapped  students  *  will  be  Identified. 
The  project  staff  will  then  select  and  modify  about 
30  of  these  which  meet  specific  criteria  required 
for  use  by  the  target  audience.  Modifications  will 
include  changes  in  the  content  of  the  software  and 
the  use  of  more  basic  and  concrete  Instruction,  a 
simplified  vocabulary*  grammatical  structures  more 
understandable  to  the  deaf  students*  and  increased 
numbers  of  visuals. 

The  project  will  field  test  the  software  with  deaf 
students  who  are  on  the  campus  of  Gallaudet  College 
in  Uashington,  DC*  These  students  will  be  9th 
through  12th  graders  at  the  Model  Secondary  School 
for  the  Deaf,  and  freshmen  and  sophomores  in 
undergraduate  programs  of  the  College. 

The  goal  of  the  project  is  to  improve  the 
availability  of  microcomputer  programs  in  secondary 
and  post -secondary  institutions  for  teaching  deaf 
students  across  the  United  States.  These  include 
some  900  high  schools/programs/classes  for  deaf 
students^  and  75  post-secondary  programs  serving 
the  deaf* 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paul  J*  Cunningham 
Gallaudet  University 
Washington,  DC 


USE  6750493 
FYe?  $24*571 
Biology 


"Equipment  for  Teaching  Field,  Survey,  and  Analysis 
Techniques  in  Environmental  Biology  to 
Under graduat  es " 

A  new  course  ''Field*  Survey,  and  Analysis 
Techniques  in  Environmental  Biology**  is  being 
developed^  This  new  course  is  introducing  the 
students  to  nev?  concepts  and  techniques  in  ways 
designed  to  stimulate  interest  in  investigative 
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studies  and  in  research  projects.  Using  the 
equipment  procured  through  this  &w&t6*  Biology 
majors  are  gaining  experience  in  the  description  and 
anolysift  of  ecological  systems^  as  well  as  in 
hypothsais  structuring^  field  sampling^  literature 
retrieval  and  uae^  descriptive  and  analytical 
statistical  techniques,  field  surveys  and 
experimental  design  methods. 

Kethods  and  techniques  involved  in  field  studies  of 
aquat  ic  and  terrestrial  habitats  are  being 
introduced  through  studies  of  aquatic  and 
terrestrial  components  of  the  Anacostia  and  Potomac 
Rivers  and  the  Chesapeake  Bay,  Students  are 
becoming  better  prepared  for  future  graduate  or 
lab/research  positions  by  using  the  newly  available 
fluorescent  and  phase  microscopes,  fluorometer^  ion 
analyzer  ^  spect  rophotometer,  sieve  shaker^ 
incubator^  colony  counter,  furnace,  and  BOD  and  pH 
meters.  Like  all  other  parts  of  the  Gallaudet 
curriculum^  this  program  is  designed  especially  to 
meet  the  needs  of  students  with  severely  impaired 
hearing. 


TEACHER  ENHANCEMENT  PROGRAM 

Harvey  Goodstein 
Gallaudet  University 
Washington,  DC  20002 


TPE  8554405 
FY56  $327,888 
FY88  S225.115 
FY89  $  21.756 
Math/Computer 


YOUNG  SCHOLARS 

Richard  W.  Keisegeier  RCD  8850218 

H.David  Snyder  FY88  S128,210 

Gallaudet  University  Physics 
Washington.  DC 


""Gallaudet  Summer  Science  Program** 

The  Gallaudet  University  Honors  Program  sponsors  a 
four -week  summer  residential  program  for  15 
pre-college.  hearing-impaired  students .  The 
disciplinary  focus  of  the  program  is  physics  and 
engineering.  Projects,  organized  as  competitions , 
range  from  solar  collector  design  and  construction 
to  evaluation  of  building  energy  load:  from 
trajectory  prediction  to  construction  of  a  standing 
framework , 

The  Callaudet  Summer  Science  Program  serves  as  a 
prototype  for  presenting  science  as  a  career  to 
st  udent  s  in  t  his  timall  sub-population  of 
disadvantaged  and  disabled  youth ,  This  pilot 
program  will  make  itself  available  to  other 
geographic  locations  in  the  future,  hence  ^lill  be 
accessible  to  a  larger  number  of  sti dents. 
(Gallaudet  University  has  established  regional 
centers  at  Flagler  College.  Florida ;  East field 
College.  Texas;  Johnson  County  Community  College, 
Kansas ;  Ohloney  College.  C&lifornia.  and  Northern 
Essex  Community  Ccllege.  Massachusetts) . 


"Summer  Institute  in  Kat  hematics  and  Computer 
Science  tor  Precollege  Teachers  of  the  Hearing 
Impaired** 

The  Department  of  Kat hematics  and  Computer  Science 
of  Gallaudet  University  will  sponsor  the  1986-1988 
Summer  Institute  in  Kathematics  and  Computer  Science 
for  Elementary  and  Secondary  Teachers  of  Hearing 
Impaired  Persons,  One  hundred  and  ten  elementary  and 
secondary  teachers  of  the  hearing  impaired  from 
various  schools  across  the  country  will  come  to 
Gallaudet  for  a  six-week  workshop  in  each  of  three 
years ,  Fifteen  elementary  school  teachers  and 
fifteen  secondary  teachers  who  will  be  selected  to 
participate  in  year  one  will  have  the  opportunity  to 
choose  courses  in  mathematics ,  computer  literacy, 
geometry  and  advanced  algebra.  Nina  credits  will  be 
awarded  for  the  completion  of  these  courses,  which 
will  include  training  in  the  basic  concepts  of 
mathematics,  computer  programming  and  applications, 
and  methodology  and  application  of  classroom 
teaching  skills. 

The  project  director  will  be  visiting  the  schools 
during  the  school  year  to  observe  and  follow-up  the 
progress  of  the  teachers  in  their  classrooms ,  He 
will  offer  the  resources  of  the  University  as  well 
as  the  project  staff  to  help  the  teachers  improve 
their  mathematics  teaching. 


COLLEGE  SCIENCE  INSTRUMENTATION 

H,  David  Snyder 
Gallaudet  University 
Washington,  DC 


USE  8750356 
FY87  S36,&69 
Electrical  Eng 


**  Under  graduate  Engineering  TechnoloERf  Program  for 
the  Hearing  Impaired** 

The  Physics  Department  of  Gallaudet  University  will 
est abl ish  programs  in  Comput  er  Engineering 
technology  and  exit  at  three  levels  of  proficiency; 
A,  A,  (Engineering  Technician) ,  B,S,  (Engineering 
Technologist)  and  Certificate  (suitable  for  change 
of  career  re- training) .  Instruction  will  be 
1 abor  a tory  ori  ent ed  emphasi  zing  hands-on- 
experiments  for  all  topics ,  All  faculty  serving 
the  program  will  be  proficient  in  the  Simultaneous 
Method  of  Communication  for  hearing  impaired 
persons.  This  method  of  communication  employs  the 
simultaneous  use  of  sign  language,  finger-spelling 
and  speech  permitting  each  student  to  employ  the 
method  in  which  he  or  she  is  most  proficient. 
Thus,  this  program  in  addition  to  being  a  model  for 
the  training  of  the  hearing  impaired  vill  also 
serve  as  a  model  for  programs  in  which  it  is 
desired  to  give  hearing  and  hearing  impaired 
students  full  and  equal  access  to  classroom 
instruction  and  faculty  assistance. 
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COLLEGE  Science  instrumentation 

Robert  L.  Williams 
Gallaud«t  University 
Washington ,  DC 


USE  8750332 
FY87  Sl5,441 
Experimental  Psych 


**An  Undergraduate  Laboratory  Course  In  Experimental 
Psychology" 

The  dcope  and  quality  of  undergraduate  research  in 
experimental  psychology  is  being  expanded  and 
upgraded.  The  new  equipment  is  allowing  laboratory 
experimentation  In  four  areas:  psychomotor 
performance:  biofeedback :  operant  conditioning:  and 
perception  and  cognition .  As  a  liberal  arts 
university  for  deaf  students  one  focus  of  laboratory 
experimentation  and  research  in  the  undergraduate 
experimental  psychology  course  is  on  the  sensory^ 
motor ^  cognitive  and  physiological  concomitants  of 
deafness^  Under  the  plan  students  are  learning  the 
basic  principles  of  ejtperlmental  design^  data 
analysis^  and  preparation  of  reports  by  conducting 
experiments  which  are  both  int  eresting  and 
instructive^  utilizing  modern  and  advanced 
instrumentation^  Psychomotor  equipment .  biofeedback 
equipments  and  operant  conditioning  equipment  have 
been  added  as  well  as  a  constant  illumination 
projection  tachistoscope .  In  addition  to 
strengthening  the  undergraduate  course  In 
ejtperlmental  psychology  ^  the  equipment  is 
contributing  to  improvements  In  other 
experimentally-oriented  courses  ^such  as  perception^ 
learning.  motivation  and  independent  study 
{supervised  student  research). 


TEACHER  ENHANCEMENT  PROGRAM 


within  a  fifty  mile  radius  of  Washington,  DC 
Metropolitan  area  arid  later  to  expand  this  program 
over  a  wider  area  for  a  broader  impact.  A  second 
major  goal  is  to  develop.  In  conjunction  with 
private  industry^  the  necessary  reagents  critical 
to  study  the  major  areas  of  biotechnology. 

This  is  an  exciting  and  challenging  opportunity  for 
teachers  to  engage  in  a  focused  program  starting 
with  key  experiments  in  molecular  biology.  Teachers 
who  show  promise  to  be  catalytic  focal  points  in 
their  respective  school  systems  and  ability  to 
incorporate  the  materials  in  the  classrooms  and 
school  districts  will  be  selected  for  this 
workshop.  Follow-up  and  evaluation  procedures  by 
the  project  director  will  continue  to  provide  help 
for  the  teachers  within  their  classrooms  and  in 
their  roles  as  resource  persons* 

This  project  is  on  the  cutting  edge  of  science  and 
education.  It  embodies  the  important  aspects  of  the 
Leadership  Workshop  program  by  helping  teachers  to 
improve  their  own  teaching  and  to  make  a  positive 
impact  upon  their  colleagues  and  school  curriculum. 
The  laboratory  is  stressed  and  teachers  are 
encouraged  to  do  independent  research  and  to  become 
involved  in  the  various  projects  that  are  currently 
of  interest  to  the  project  director.  It  is 
anticipated  that  some  participants  will  continue 
collaborating  on  research  projects  during  the 
school  year . 

A  supplement  in  FYdd  will  enable  Georgetown 
University  to  disseminate  information  about  their 
project  to  national  audiences  at  two  professional 
meetings . 

The  project  will  enable  teachers  to  obtain  training 
in  the  area  of  Biotechnology  theory  into  their 
classrooms . 


Jack  G.  Chirikjian 
Georgetown  University 

School  of  Medicine 
Washington,  DC 


TPE    3550933  The     Principal     Investigator    will     represent  two 

FY3€  S  32^666  separate    workshops^     one    day    each^     to  teachers 

FY37  $123,710  attending    both     the    National     Science  Teachers 

FY33  S143,634  Association  meeting  and  the  National  Association  of 

Biology  Biology  Teachers  meetings. 


"Biotechnology  workshop  for  Teachers'* 

The  "Biotechnology  Workshop  for  Teachers'*  will 
provide  sixty  biology,  chemistry  and  general  science 
pre-college  teachers  theory  and  application  of  the 
basic  principles  of  biotechnoJ  ogy  as  developed  in 
the  past  ten  years.  Specifically  this  project  will 
build  the  confidence  of  the  participant  teachers  on 
the  subject  of  biotechnology  by  up-dating  their 
knowledge  through  "hands-on**  laboratory 
participation  and  provi  ding  experiences  in 
developing  laboratory/lecture  materials  and 
utilizing  specially  prepared  molecular  biology  kits 
that  will  be  made  available  to  their  high  school 
students.  The  six-week  summer  workshop  will  be  held 
at  Georgetown  University  and  will  Include 
opportunities  for  independent  research  and  informal 
discussions  on  data  analysis  and  experimental 
design. 

The  long-term  goal  of  this  project  is  first  to 
initiate  the  training  of  sijtty  high  school  teachers 


EDVOTEK^  Incorporated  will  share  in  the  expenses 
associated  with  the  workshops. 


TEACHER  ENHANCEMENT  PROGRAM 

Jack  G^  Chirikjian 
Georgetowti  University 
Washington^  DC 


TPE  3751449 

FY63  S529,537 
FY90  S236,347 
Biology 


''Biotechnology  Workshop  for  Teachers: 
Programs** 


Additional 


This  proposal  is  a  collaborative  effort  of  four 
colleges  (  Georgetown  University,  Canisius  College. 
University  of  San  Francisco .  and  Seattle 
University)  to  incorporate  biot echnological 
concepts  and  laboratory  experiments  into  high 
school  science  curricula^  particularly  biology  and 
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chemiatry.  The  project  is  an  outgrowth  of  a 
successful  teacher  enhancement  project  at  Georgetown 
University  under  the  leadership  of  Dr.  Chirikjian  in 
the  area  of  biotechi^ology.  Teachers  and  college 
scient  ists  at  t  he  th  ree  other  inst  itutions 
participated  in  the  1987  summer  program  at 
Georgetown  in  preparation  to  serve  as  lead  teachers 
and  project  directors  in  their  areas. 

During  the  Georgetown  project,  a  laboratory  kit  and 
reagents  were  developed  to  facilitate  conducting  the 
key  «xperijnenta  in  high  school  science  classrooms. 
In  addition^  during  this  projects  a  set  of  key 
technique  videotapes  will  be  developed  to  assist 
teachers  in  implementation  efforts.  Participating 
teachers  have  assisted  in  the  design  refinements  of 
th«  kits  and  reagents  to  assure  their  most  effective 
use  in  high  school  classrooms. 

Georgetown  University  staff  will  provide  staff  and 
materials  support  to  the  satellite  colleges  in  the 
initial  years  of  the  project .  School  district  and 
local  private  sector  support  will  augment  N$F 
funding  in  the  implementation  of  the  project .  The 
project  will  be  fully  implemented  in  each  of  the 
satellite  colleges  during  the  period  of  this  project 
and  plans  will  be  developed  for  the  continuation  of 
appropriate  project  related  activities  after  NSF 
funding  ceases. 


NETWORKS  PROGRftM 
H.  0.  wells.  Jr 

Mathematical  Association  of  America 
Washington.  DC 


TPE  8751416 
FY87  $265,688 
FY88  $  46,582 
Mathematics 


**The  American  Mathematics  Project : 
Helping  Teachers" 


Teachers 


The  American  Mathematics  Project  is  a  three-year 
program  designed  to  enhance  mathematics  teacher 
competence  by  increasing  substantially  the  number 
of  local  Mathematics  Teacher  Projects  <MTP' s)  in 
the  Uiiited  States .  An  MTP  is  a  local  cooperative 
effort  by  teachers,  college  and  university  faculty, 
and  professionals  in  industry  to  stimulate 
excellence  in  teaching  at  all  levels .  but 
especially  in  grades  K->12. 

The  project  will  first  organize  and  conduct  a 
national  MTP  Workshop  to  bring  together  teams  from 
20  local  areas  interested  in  establishing  MTP's  in 
their  convnunities  and  25  resource  leaders  from 
existing  successful  MTP's.  The  workshop  will  allow 
for  extensive  discussions  between  mentors  and  the 
participant  teams  and  help  the  teams  formulate 
specific  action  plans  for  local  implementation. 


NETWORKS  PROGRAM 

John  G,  Harvey  TPE  8850590 

Mathematical  Association  of  America  FY88  $39*514 

Washington.  DC  Mathematics 


"Mathematical  Association 
Testing  Network  Project^ 


of    America  Prognostic 


During  the  two-year  period  following  the  Workshop, 
the  AMP  staff  will  maintain  close  ties  to  the  20 
teams  and  provide  assistance  to  them  in  several 
ways  until  active  MTP* s  have  been  launched.  This 
assistance  will  include  a  quarterly  MTP  Newsletter 
containing  useful  news  and  information  for  the 
developing  MTP' s ,  and  consultant  visits  to  the 
sites  of  developing  MTP*  s.  In  ad-^ition*  an  MTP 
Resource  Manual  will  be  published,  using  the 
Gxper  ience  of  the  Workshop  and  follow-up 
activities,  containing  a  comprehensive  kit  of 
information  and  guidance  for  emerging  MIP* s. 


This  twelve-month  project  of  the  Mathematical 
Association  of  America  <MAA)  will  establish  a 
Prognostic  Testing  Network.  The  testing  will  use 
CO liege -level  placement  tests  to  predict 
deficiencies  in  high  school  juniors.  With  the 
knowledge  of  these  deficiencies.  high  school 
students  that  plan  to  go  on  to  college  can.  during 
their  senior  year,  remediate  their  deficiencies  so 
that  upon  entering  college  they  are  more  likely  to 
be  placed  in  college  level  courses.  Prognostic 
testing  programs  have  been  either  started  or 
established  in  eight  states  and  at  least  six  states 
are  known  to  be  interested  in  prognostic  testing. 
The  MAA  Prognostic  Testing  Network  will  organize 
these  efforts  and  provide  a  network  by  which 
information  can  be  exchanged  and  additional  states 
could  obtain  help  in  starting  their  own  programs. 
The  project  will  sponsor  a  two-day  conference  to 
discuss  and  disseminate  the  prognostic  testing  model 
and  to  organize  the  MAA  Prognostic  Testing  Network. 

The  cost  sharing  for  this  project  will  be 
thirty-eight  percent. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Alfred  D.  Wilcox 
John  M.  Jobe 

Mathematical  Association  of  America 
Washington,  DC 


MDR  8^70^69 
FY85  S203.775 
FY86  $327,702 
FY67  $210,919 
FY88  $104,210 
Mathematics 


^^Applications  in  Mathematics 
Program  for  High  Schools** 


-    An  Instructional 


The  purpose  of  this  project  is  to  assist  the 
mathematical  community  in  introducing  into  the 
secondary  school  curriculum  a  viable  component  in 
problem  solving  and  applied  mathematics.  Materials 
will  be  prc^duced  and  disseminated  nationally  by  the 
Mathematical  Association  of  America  (MAA) .  Six 
learning  modules  w: 11  be  developed  which  will 
permit  secondary  schcul  teachers  to  involve  their 
students  in  an  experiential,  case-study  approach  to 
problem  solving  in  mathematics.  They  will  be  field 
tested  and  evaluated  at  eight  sites  throughout  the 
United  States. 
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A  Learning  Module  id  a  self-contained  instructional 
package  of  (written,  video,  and  microcomputer 
materials  for  the  secondary  school  student  and 
teacher  which  involves  the  student  in  problem 
aolving  as  it  occurs  in  industry.  Each  learning 
module  is  based  on  a  problem  posed  and  preaerted  by 
a  peraon  employed  by  a  particular  company,  firm,  or 
government  agency.  The  Learning  Hodulea  provide  the 
teacher  with  a  total  instruction  package  that 
replicates  in  the  classroom  the  spirit  of  research 
and  problem  aolving  in  a  "real  world  environment." 
The  teacher  will  have  the  option  of  using  the 
material  with  an  entire  clasa,  a  group  of  students 
or  a  single  student  for  independent  study. 

The  project  is  at  tempt  inn  to  show  students  serious 
applications  of  mathematics  which  should  be  more 
motivating  than  the  artificial  problems  frequently 
found  in  current  texta.  Studies  have  shown  that  the 
ability  to  creatively  solve  problems  is  a  skill 
acquired  by  few  of  the  students  graduating  from  our 
precollege  institutions.  It  is  significant  that 
this  important  component  of  mathematics  instruction 
be  the  focus  for  the  development  of  materiala  by  a 
major  mathematical  association  which  will  help  to 
ensure  widespread  dissemination  and  usage. 


Mary  Martha  Treichei 
National  Academy  of  Sciences 
Washington.  DC 


Gesina  C.  Carter 

National  Academy  of  Sciences 

Washington^  DC 


6620144 
FY66  S14,420 
Other  NEC 


"Committee  on  Data  for  Science  and  Technology 
(support  of  U.S .  National  Committee  dues  to 
membership  in  ICSU)" 

This  award  will  permit  the  National  Academy  of 
Sciences  (NAS)  to  manage  U.S.  dues  for  the 
membership  of  the  Committee  on  Data  for  Science  and 
Technology  (CODATA)  in  the  International  Council  of 
Scientific  Unions  ( ICSU)  for  the  12-month  period 
beginning  January  1^  1966 .  The  National  Science 
Foundation  (NSf)  alao  provides  funding  to  the  NAS 
for  the  U.S.  Advisory  Committee  for  ICSU  and  the 
U.S.  National  Committef^s  for  20  conatituent  unions. 
The  Diviaion  of  Int ernat ional  programs  coordinat ea 
NSF  s  activities  in  fostering  international 
scient  if ic  cooperation,  including  providing  broad 
access  by  U.S.  scientists  and  engineers  to  the 
benefits  of  selected  nongovernmental  international 
organizations.  ICSU,  with  its  (worldwide 
representation  of  scientific  fields,  is  among  the 
more  important  of  thefte  for  U.S .  scientists  and 
engineers.  CODATA  is  an  interdisciplinary  scientific 
committee  of  ICSU  that  seeks  to  improve  the  quality, 
reliability,  management  *  and  accessibility  of  data 
of  importance  to  all  fields  of  science  and 
technology.  Because  all  major  industrialized  nations 
are  members  of  CODATA^  and  all  major  scientific 
unions  are  represented.  CODATA  provides  a  unique 
forum  for  U.S.  scientists  and  engineers  to  advance 
their  international  interests  in  a  wide  range  of 
disciplines  and  to  help  solve  associated  data 
problems . 

This  project  is  co-funded  by  several  elements  of  the 
Foundation. 


6603590 
FY67  SI, 177, 712 
FY66  $1,367,656 
Other  NEC 


"International  Council  of  Scientific  Unions  <ICSU) 
Program  " 

This  continuing  award  will  permit  the  National 
Academy  of  Sciences  to  continue  to  manage  U.S . 
national  membership  snd  participation  in  the 
International  Coancil  of  Scientific  Unions  (ICSU) 
and  its  constituent  bodies  for  the  12-month  period 
beginning  April  1 ,  1966 .  Funding  (fill  be  provided 
to  NAS  for  paying  annual  dues  and  furnishing 
substantive  and  administrative  support  for  the  U.S. 
Advisory  Committee  for  ICSU  and  the  U.S.  National 
Committees  for  20  conatituent  unions.  The  Division 
of  International  Programs  coordinates  NSF' s 
activities  in  fostering  international  scientific 
cooperation,  including  providing  broad  access  by 
U.S.  scientists  and  engineers  to  the  benefits  of 
selected  nongovernmental  international 
organizations.  ICSU,  tfith  its  (Worldwide 
representation  of  scientific  fields,  i*  among  the 
more  important  of  these  for  U.S.  scientists  and 
engineers .  NAS  has  continued  to  demonstrate  its 
capabilities  and  competence  in  its  atet^ardship  of 
the  ICSU  Program.  ICSU  provides  a  unique  forum  for 
U  .S .  scientists  and  engineers  to  advance  their 
discipline- related  international  interests.  During 
the  first  years  of  thia  award,  there  was  a  renewed 
int  er est  in  future  global  inatitutions  for 
multilateral  scientific  and  engineering 
cooperation.  During  this  period.  NAS  assured  active 
U.S.  partici  pat ion  in  ICSU ' a  programs  and 
satisfactory  management  of  dues  payments.  In 
consideration  of  the  continued  merit  of  ICSU  as  a 
(fay  of  providing  opportunities  for  cooperation  in  a 
multinational  and  multidisciplinary  contexts  and  of 
the  highly  sat  isf actory  management  of  U.S. 
participation  through  the  National  Academy  of 
Sciences,  the  program  manager  recommends  an  award. 

This  project  is  co-funded  by  numerous  elements  of 
the  Foundation. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 


Burton  H .  Colvin 

National  Bureau  of  Standards 

Was  hi  ngt  on ,  DC 


MDR  9651096 
FY66  S26.000 
Computer  Science 


"Invitational  Seminar  for  Computer  Science^ 
Mathematics.  and  Science  Faculty  of  Minority 
Institutions " 

This  project  is  a  National  Science  Foundation  and 
National  Bureau  of  Standards  outreach  program  for 
faculty  of  minority  institutions. 

The  proposed  conference  presents  an  opportunity  for 
NSf  to  acquaint  40-50  faculty  members  from 
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minority  institutions  with  relevant  NSF  programs  and 
HSF  in  general.  It  also  provides  an  opportunity  for 
NSF  program  officers  to  identify  key  people  at 
minority  institutions  who  can  facilitate  the 
identification  of  potential  reviewers  and  who  can 
identify  researchers  and  encourage  participation  in 
NSF  programs. 

The  strengths  of  the  proposal  are  that  (1 )  prior 
conferences  have  been  Judged  useful  to  the  National 
Bureau  <^f  Standards,  (2)  joint  sponsorship  will 
significantly  reduce  the  costs  for  all  sponsoring 
agencies  and  programs,  (3)  this  form  of  activity 
moves  beyond  passive  approaches  of  individual 
prograns  and  acts  as  a  catalyst  for  the  whole 
Foundat  ion . 


INFORMAL  SCIENCE  EDUCATION 

Robert  Siegel 
National  Public  Radio 
Washington.  DC 


NDR  6641800 
FYOe  SI 5. 000 
Broadcasting 


"Science  Coverage  on  Public  Radio" 

This  supplement  to  National  Puhlic  Radio's  Science 
Reporting  Unit  will  allow  NPR  news  coverage  of  the 
A-A.A.S.  Award  meeting  in  Boston  February  11-15, 
1988. 


This  project  is  co-funded  with  the  NSF  Directorate 
for  Computer  and  Information  Science  and 
Engineering. 


STUDIES  AND  ANALYSES 


INFORMAL  SCIENCE  EDUCATION 
Neal  Conan 

National  Public  Radio 
Washington,  DC 


Edwin  D.  Goldfield 
National  Research  Council 
Washington.  DC 


MDR  8751447 
FYS?  S574.449 
Fya9  S240.698 
Fy90  S210.939 
FY91  Si  80. 623 

Broadcasting 


"Science  Coverage  ^n  National  Public  Radio** 

With  support  from  the  National  Science  Foundation 
(NSF),  National  Public  Radio  (NPR>  will  provide  five 
years  of  operation  of  NPR ' s  Science  Unit  to  provide 
science  and  technology  news  and  information  on  NPR's 
NORNING  EDITION,  ALL  THINGS  CONSIDERED,  and  WEEKEND 
EDITION  shows. 

Prior  NSF  support  has  allowed  NPR  to  create  stable, 
sustained,  in-depth  science  coverage  oo  tUct  national 
network  of  335  local  public  radio  stations .  More 
than  9,OCO,000  people  a  month,  or  2.5%  of  the  U.S, 
population  each  week,  lister  to  NPR's  news 
magaiinsi  ,  Scieoce  coverage  includes  400'-500  science 
stories  e^ch  year. 

NPR*  s  News  and  Information  Service  is  widely 
acclaimed;  awards  have  included  the  Alfred  I.  DuPont 
Columbia  University  Journalism  Award.  aod  the 
Science  Unit  *s  staf f ' s  Westinghouse-AAAS  Science 
Journalism  Award  and  the  National  Association  of 
Science  Writers*  Science  in  Society  Award. 

With  this  five-year  award,  NPR  will  consolidate  the 
gains  that  have  been  made,  continuing  to  provide  the 
coverage  that  has  earned  their  reputation,  while 
moving  towards  financial  independence  from  WSF. 


OSPA  8550971 
FY85  S130,000 
FY86  S136,454 
FY87  S  70,000 
FY88  S104,360 
Studies 


"Study  on  Statistics  on  the  Supply  and  Demand  for 
Precollege  Science  and  Mathematics  Teachers** 

This  is  a  supplemental  award  to  a  contract  tc  the 
National  Academy  of  Sciences /Nat ional  Research 
Council  to  study  the  supply,  demand,  and 
qualifications  of  precollege  science  and 
mathematics  taachers.  Purposes  of  the  main  study 
are  to : 

(1)  Conduct  case  studies  of  teacher  flows  in 
selected  schools  or  school  districts  to 
supplement  the  review  conducted  in  the  first 
phas^  of  state  and  national  models  of  teacher 
supply  and  demand.  Tha  purpose  of  tha  case 
studies  is  to  identify  additional  variables 
that  need  to  be  included  in  supply  and  demand 
models  in  order  to  realistically  model  labor 
markets  for  teachers. 

(2>  Conduct  3  comprehensive  review  and  evaliJation 
of  state  data  pertinent  to  teacher  supply  and 
demaad.  State  data  bases  represent  a  major 
resource  for  analyzing  characteristics  and 
behavior  of  key  components  of  the  teacher 
labor  market .  including  attrition  among 
current  teachers  and  reentrance  of  persons 
with  previous  teaching  experience.  The  panel 
will  review  information  on  available  state 
data  resources  obtained  by  panel  staff  and 
consultants  anJ  through  projects  of  the 
Council  of  Chief  State  School  Officers  and  the 
Rand  Corporation, 
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STUDIES  AND  ANAOSES 

David  A.  Goslin 

National  Research  Council 

Washington.  DC 


OSPA  8751547 
FY88  $150,000 
FY89  $  75,000 
Studies 


Philip  Smith 

National  Research  Council 

Washington.  DC 


TPE  85S0917 
FY86  $330,000 
FY87  $250,000 
dath erotics 


"U.S.  Board  on  International  Comparative  Studies  in 
Education" 

Recent  ejtperlences  with  funding  and  managing  U.S. 
activities  in  international  assessments  of  science 
and  mathematics  achievement  have  demonstrated  a 
number  of  problems  such  as  high  rates  of 
non-response  and  uneven  survey  methodology.  As  a 
result.  the  National  Academy  of  Sciences  has 
proposed  the  establishment  of  a  U.S.  Board  on 
International  Comparative  Studies  in  Education.  The 
general  purpose  of  this  board  would  be  to  oversee 
U.S.  involvement  in  International  comparisons  of 
education,  particularly  in  student  achievement,  nore 
specific  purposes  would  be  to  (l )  provide  a  forum 
for  information  and  discussion;  (2)  endorse  U.S. 
participation  in  international  studies ;  (3)  assist 
in  planning  the  conduct  and  fundi-g  of  studies;  (4) 
establish  standards  regarding  qt)ality  of  study 
design,  data  collection  and  analysis  procedures,  and 
report  preparation :  and  (5)  assist  in  the 
dissemination  of  study  findings .  The  studies  of 
for  the  near  future  are  those 
the  aegis  of  the  International 
the     Evaluation     of  Educational 


special  concern 
co.iducted  under 
Association  for 
Achievement  (lEA) 


This  project  is  co- funded  with  the  Department  of 
Education . 


GRADUATE  FELLOWSHIP  PROGRAM 

SU5<an  W.  Sherman 
National  Research  Council 
Washington.  DC 


RCD  87S1S42 
FY86  $1,270,210 
FY87  $1,446,350 
FY88  $1,487,177 
Services 


"Providing  Evaluative  Services  for  the  NSF  Graduate 
Fellowship  Program,  NSF  Minority  Graduate  Fellowship 
Program  and  Accompanying  Ancillary  Services'* 

Under  a  cooperative  agreement ,  contractor  provides 
printing  and  di  ssemin«.wion  of  NSF-approved 
announcements  and  application  materials r  receipt  and 
collection  of  application  materials;  arrangement  and 
hosting  of  review  panels ;  computer  listings  of 
applicant  evaluation  information;  and  ancillary 
services. 


'^Establishmt^nt  of  a  Board  on  Mathematical  Sciences 
Education " 

The  National  Research  Council.  the  principal 
operating  agent  of  the  National  Academy  of  Sciences 
and  the  National  Academy  of  Engineering,  has 
established  a  36-member  Board  of  Mathematical 
Sciences  Education  (MSEB)  .  Its  primary  purpose  is 
to  provide  a  continuing  national  assessment 
capability  for  mathematical  sciences  education  at 
all  levels.  The  Board  will  provide  leadership, 
service,  and  coordination  through  a  variety  of  work 
products  focussed  on  issues  affecting  the  quality 
of  instruction  in  the  mathematical  sciences. 

The  conception  of  the  MSEB  has  evolved  through  a 
broad  base  of  input  from  the  mathematics  and 
mathematics  education  communities.  Emanating  from 
two  national  conferences  on  precollege  mathematics 
education,  the  Conference  Board  of  Mathematical 
Sciences  endorsed  the  recommendation  of  its 
specially  convened  task  force  which  urged  the 
establishment  of  such  a  board  at  the  National 
Research  Council - 

The  MSEB  will  function  with  an  anticipated  outreach 
ejttending  to  the  state  and  local  levels  throughout 
the  nation.  Its  activities  will  be  conducted 
through  issue-oriented  task  forces  that  will  report 
to  the  Board.  The  membership  is  broadly 
representative  to  bring  perspectives  of  clas3):oom 
teachers,  local  and  state  school  authorities . 
educational  administrators  and  supervisors .  local . 
state  and  federal  governmental  officials .  college 
and  university  faculties .  leaders  of  professional 
mathematics  and  education  associations ,  parents , 
and  employers.  An  Executive  Committee  of  the  Board, 
chaired  by  Dr.  Shirley  A.  Hill,  will  help  to  guide 
the  overall  efforts .  Appointments,  reports,  and 
other  activities  of  the  Board  will  follow  the 
procedures  of  the  National  Research  Council. 

The  purpose  of  this  National  Science  Foundation 
grant  is  to  provide  initial  support  for  activities 
in  two  targeted  problem  areas .  "Framework  and 
Alternative  Models  for  School  Mathematics 
Curricula"  af*d  "Study  of  the  Impact  of  Testing  on 
Mathematics  Education  K-14.'*  Special  committees  and 
panels  will  be  operetionalized  to  prepare  concept 
papers  and  to  design  study  procedures,  to  conduct 
open  forums  and  surveys,  and  to  return  specified 
deliverables.  It  is  expected  that  each  of  these 
problem  areas  will  receive  continued  attention 
during  the  second  year  of  anticipated  support .  In 
ad  .tion  it  is  expected  that  a  third  domain  of 
activity,  **In-service  Teacher  Development'^ .  will 
receive  attention  and  support. 
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NETWORKS  PROGRAM 


Williaro  Spindel 

National  Research  Council 

Washington^  DC 


MDR  8751373 
FYa7  $25,000 
Chemistry 


Marcia  Sward 

National  Research  Council 

Washington.  DC 


TPE  8751886 
FY33  S90.000 
Mathematics 


"Opportunities  in  Chemistry:     Today  and  Tomorrow" 

This  proposal  concerns  support  for  printing  of  a 
National  Academy  of  Scier.ce  book  about  chemistry, 
and  distribution  for  teachers  and  students  in 
conjunction  with  ''Chemistry  Day" .  The  schedule  of 
this  evetit  is  very  shorts  and  ^  principal  virtue  of 
the  activity  is  its  role  in  encouraging 
participation  of  practicing  research  chemists  in  the 
problems  of  science  education. 

Responding  to  suggestions  from  the  scientific 
community^  the  NAS  is  seeking  to  expand 
dissemination  of  the  report.  OPPORTUNITIES  IN 
CHEMISTRy.  to  the  high  school  level.  A  special 
edition  of  the  report  *  suitable  for  high  school 
chemistry  teachers  and  advanced  placement  students 
is  being  prepared  to  be  available  nationally.  The 
bulk  of  the  costs  -  fees  to  the  authors,  printing, 
and  distribution  -  are  being  borne  by  the  NAS  and  by 
non-federal  organizations  dedicated  to  the  welfare 
of  chemistry.  including  the  American  Chemical 
Society,  and  the  Council  for  Chemical  Research. 

NSF  is  providing  $25^000  as  partial  support  for 
supplemental  printing  and  distribution  of  the 
reports  in  an  overall  budget  of  S95.000. 


"Study  of  Acceptance  of  National  Council  of 
Teachers  Standards  for  School  Mathematics** 

The  Mathematical  Sciences  Education  Board  (MSEB)  of 
the  National  Research  Council  is  engaged  in  a 
multi-year  joint  project  with  the  National  Council 
of  Teachers  of  Mathematics  (NCTN)  to  provide  states 
and  local  school  districts  with  a  clear  statement 
of  what  constitutes  excel  lence  in  school 
mathematics .  Such  standards  could  be  used  for 
evaluating  current  programs  and  determining  how 
they  can  be  improved.  This  project  would  engage 
many  different  networks  in  analyzing  both  the  NCTTI 
standards  and  the  new  MSEB  framework  that  is  being 
developed  to  set  future  direction  for  mathematics 
education .  Representatives  from  school  boards . 
state  agencies,  school  administrators,  and  parent 
groups  will  be  asked  to  react  to  the  proposed 
recommendations.  This  activity  will  provide 
feedback  to  NCTM  on  the  appropriateness  and 
intelligibility  of  the  standards  as  drafted  and 
allow  the  mathematics  education  community  to  focus 
on  possible  impediments  to  acceptance  of  higher 
standards  and  more  dramatic  change. 


Marcia  P.  Sward 
Frank  L.  Gilfeather 
National  Research  Council 
Washington.  DC 


USE  8751418 
FY87  S149.985 
Mathematics 


"The  Mathematical  Sciences  in  the  Year  2000; 
Assessment  for  Renewal  in  U.S.  Colleges  and 
Universities" 


The  mathematical  scienc  ^s  in  U.S .  colleges  and 
universities  must  respond  co  dramatic  changes  in  the 
nature  of  mathematics  in  the  past  15  years  and 
prepare  for  the  rapidly  changing  and  complex 
national  needs  of  the  future .  The  project  MS2000 
will  produce  a  comprehensive  assessment  of  college 
and  university  mathematical  sciences  and  an  agenda 
for  reinvigoration  immediately  and  for  renewal  by 
the  year  2000 .  The  present  undertaking  involves 
planning,  initial  staffing,  the  preparation  of  a 
review  paper  on  the  supply  and  utilisation 
mr-thematical  talent .  and  the  formation  and 
meeting  of  an  oversight  committee. 


of 
one 


This  project  is  funded  jointly  with  the  Directorate 
for  Mathematics  and  Physical  Sciences. 


Marcia  P.  Sward 

Nationr.l  Research  Council 

Washington .  DC 


USE  8851133 
FY88  S275.60L> 
FY89  $300,600 
Mathematics 


"Mathematical  Sci  ences  in  the  Year  2000 : 
Assessment  for  Renewal  in  U.S .  Colleges  and 
Universities** 


Extending  the  work  begun  under  a  previous  NSF 
grant.  this  two-year  award  will  support  a 
comprehensive  study  of  the  mathematical  sciences  at 
the  undergraduate  level  *  Entitled  ^^Mathematical 
Sciences  in  the  Year  2000^''  this  study  will  assess 
the  needs .  resources .  and  opportunities  in 
undergraduate  mathematics  education.  It  will  also 
promote  dialogue  within  the  mathematical  community 
about  these  issues  and  develop  recommendations  fcv 
the  "renewal"  of  collegiate  mathematics .  Products 
of  the  project  will  include  three  review  papers 
describing  talent .  curriculL.n.  and  resources.  In 
addition .  the  award  will  support  tbe  inclusion  of 
undergraduate  mathematics  in  the  Mathematical 
Sciences  Education  Board's  forthcoming  "Reports  to 
the  Nation. " 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 
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STUDIES  A»D  ANALYSES 


INSTRUCTIONAL  MATERIALS  DEVELOPMEHT  PROGRAM 


Marcia  P.  Sward 

National  Research  Council 

Washington.  DC 


SEE  B75I550 
FYS?  $260,000 
FYS8  $260,000 

Hathoinatics 


"Support  for  the  Mathematical  Sciences  Education 
Board" 

This  grdnt  provides  support  of  core  projects  of  the 
Mathematical  Sciences  Education  Board  (M:;EB)  of  the 
National  Academy  of  Sciences .  MSEB  was  established 
in    October.  with    the    mandate    of  effecting 

comprehensi  ve  and  far- reach ing  changes  in 
mathematics  education  at  all  levels  within  the 
United  States.  The  complete  undertaking  of 
systematically  analyzing  and  addressing  the  nation's 
needs  was  launched  with  the  assistance  of  a  $300^000 
grant  from  Science  and  Engineering  Education,  most 
of  which  was  applied  to  a  curriculum  study.  Support 
for  the  following  core  activities  is  provided: 
analysis  of  the  mathematics  education  system  across 
the  nation;  identification  of  critical  intellectual 
and  policy  issi*es  and  planning  and  stimulation  of 
coordinated  work  on  these  issues;  synthesis  of  the 
best  ideas  available;  and  communication  of  these 
results  to  state,  local  and  federal  education  and 
science  agencies .  to  parent  groups r  and  to  the 
general  public.  The  products  of  this  multi-year 
enterprise  will  be  periodic  reports  and  position 
papers.  meetings  and  conferences ,  and  several 
Reports  to  the  Nation. 

This  project  is  co-funded  by  numerous  elements  of 
the  Foundation. 


TEACHER  ENHANCEMENT  PROGRAM 

Bill  G.  Aldridge 

Edward  D.  Lozansky 

National  Science  Teachers  Assoc 

WashiT^gton.  DC 


TPE  S75Z313 
FYS7  $153,025 
FY88  $202,617 
Physics 


"Mathematics ,  Physics,  an<3  Computer  Science  Summer 
Institute  for  High  School  Teachers  " 

The  N'ltional  Science  Teachers  Associat\on  in 
cooperation  with  the  University  of  California  at  Los 
Angeles  will  conduct  a  Physics  and  Computer  Science 
Summer  Institute  for  High  School  Teachers  for  48 
physics  teachers  of  gifted  students .  Participants 
will  study  advanced  concepts  in  physics  and  computer 
science  with  special  envphasis  on  solving  problems, 
and  explore  alternative  teaching  strategies,  for 
which  they  will  receive  two  graduate  credits  from 
UCLA.  They  will  interact  formally  and  informally 
with  eminent  scientists,  including  a  Nobel  laureate. 


Bill  G.  Aldridge  MDR  BB5044B 

Marily  M.  DeWall  FY8S  $202,392 

Phyllis  Marcuccio  FY89  $157,103 

National  Science  Teachers  Assoc  FY90  $150,602 

Washington.  DC  Sociology 


"Curriculum  Materials  Development  to  Prepare 
Students  and  Teachers  for  the  Downlinking  of  the 
JASON  Mediterranean  Expedition" 

The  National  Science  Teachers  Associatior^  is 
working  wi  th  Woods  Oceanographic  Institute, 
selected  museums,  and  the  National  Council  of 
Social  Studies  (NCS$)  to  develop  instructional 
materials  to  prepare  teachers  and  students  for  the 
satellite  downlinking  of  Robert  Ballard' s  JASON 
Mediterranean  Expedition.  Students  (graces  4-12) 
will  visit  the  museums  during  two  weeks  in  April 
and  in  each  spring  through  the  year  1993  to 
take  part  in  the  exploration  of  sunken  trading 
vessels  in  t^e  Mediterranean  via  the  "seeing  eye" 
robot ,  JASON.  S^udents  will  share  the  first  views 
of  feincient  relics  with  the  Woods  Hole  scientists 
assigned  to  the  expedition  and  will  be  able  to 
interact  with  these  scientists  during  the 
simultaneous  live  video  broadcast. 

NSTA,  Woods  Hole,  and  NCSS  have  identified 
curriculum  developers,  teachers,  supervisors .  and 
museum  coordinators  who  will  design  teaching  units 
targeted  to  three  levels,  grades  4-6,  7-9,  and 
10-12.  The  units,  containing  a  teachers  *  guide, 
lesson  plan,  and  poster,  will  focus  on  the  science 
and  social  studies  relevant  to  the  broad  topics  of 
underwater  studies.  seafaring.  and  trade.  The 
materials  development  group  will  also  serve  as 
teacher    trainers    to  teachers    who   will  bring 

their  students  (an  estimated  24.000  in  1989)  to  the 
museums  to  take  part  in  the  Mediterranean 
Expedition .  Materials  will  be  revised  each  year, 
and  a  newsletter  update  sent  to  all  participating 
teach ers. 

This  project  combines  scientific  and  professional 
organizations  in  a  concerted  and  unique  effort  to 
help  students  and  teachers  realize  the  excitement 
potential  in  scientific  research.  The  instructional 
materials  which  are  to  be  developed  and  the  filming 
will  allow  future  students  and  teachers  to  benefit 
from  the  JASON  undertaking.  and  help  them 
appreciate  the  mul ti discipli nary  nature  of 
oceanographic  research  and  the  technology  which 
makes  the  expeditions  possible. 


Following  the  institute,  participants  will  be  given 
release  time  to  conduct  workshops  for  their 
colleagues  to  share  information  and  teaching 
methodologies  discussed  ^t  the  institute.  NSTA  will 
prepare  and  disseminate  a  monograph  based  on  the 
institute  experiences  to  assist  other  teachers  in 
setting  up  and  running  clubs  and  competitions.  ^ 
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TEACHER  EHHAfJCEMENT  PROGRAM 


PRESIDENTIAL  AWARDS  PROGRAM 


Marily  M.  DeWall 

National  Science  Teachers  Assoc 

Washington,  DC 


TPE  8552376 
FY86  $117,089 
FY87  $143, 193 
MidSch  Science 


John  M,  Fowler 

National  Science  Teachers  Assoc 
Washington,  DC 


^'Regional  Energy  Workshops  to  Update  Middle  School 
and  Junior  High  Science  Teachers" 


This  Leadership  Activities  project  for  MS/JHS 
teachers  involves  the  collaborative  efforts  of  eight 
electrical  utility  companies,  the  National  Science 
Teachers  Association,  and  the  tiational  Science 
Foundation,  It  will  provide  a  two<-week  summer 
workshop  for  SO  middle  school/ junior  high  school 
teachers  at  8  regional  centers  served  by  the 
participating  electrical  utility  companies  (ID 
teachers/site) ,  geographically  distributed 
throughout  che  U,S,  A  regional  committee  of  science 
educators  will  select  the  participants  based  upon  a 
formal  application  and  commitment  of  supervisory 
personnel  in  applicant  school  districts  to  support 
participants  in  follow*up  efforts  of  curriculum 
implementation  and  in-service  activities .  In  the 
proposed  second  year  oZ  the  projects  the  numbers  of 
teachers  will  increase  to  12D  distributed  among  12 
regional  centers  served  by  electrical  utility 
compani es. 

Workshops  will  be  staffed  by  appropriate  utility 
company  staffs  local  college  and  university 
professors ,  and  environmentalists ,  A  master  teacher 
will  be  retained  at  each  site  to  assist  participants 
in  developing  classroom  activities  and  appropriate 
in*service  programs.  Follow-up  support  will  be 
available  to  participants  from  the  workshop  staffs. 

The  overall  goals  of  the  project  focus  on  increasing 
the  knowledge  of  the  participating  teachers  in  the 
areas  of  the  science  and  technology  involved  in 
electrical  ene,  qy  production,  including  the 
i.ocietal,  economic  and  environmental  impacts  of  that 
production:  the  translation  of  that  knowledge  into 
appropriate  activities  for  middle  and  junior  high 
school  classrooms;  and  tae  communication  of  that 
knowledge  to  colleagues  of  participants  in  their 
schools-  through  in-service  activities. 

The  classroom  activities  developc^d  will  be  piloted 
in  classrooms,  revised,  edited,  and  published  so 
that  all  participants  will  share  in  the  benefits  of 
the  collective  efforts ,  National  energy  (Education 
resource  guides  and  curriculum  efforts  wiXl  also  be 
made  available  to  the  participating  teachers. 


TPE  8550147 
rY85  S399,080 
FY86  $412,750 
FY87  $458,075 
FY88  $  37,070 
Services 


"Presidential  Awards  for  Excellence  in  Science  ^nd 
Mathematics  Teaching" 

Following  a  three-year  contract  to  tISTA  for  support 
of  the  presidential  Awards  program,  this  Fy68 
supplement  is  for  NSTA  to  initiate  action  on  the 
1988  cycle  of  the  Presidential  Awards  for 
Excellence  in  Science  and  Mathematics  Teaching 
(PAESMT)  in  the  two-month  period,  January  and 
February,  1988,  This  interim  award  is  granted  to 
allow  sufficient  time  for  the  evaluation  of 
responses  to  the  RFP  for  services  to  carry  out  the 
1988  and  1989  cycles  of  the  PAESMT  program  without 
delaying  the  start  of  the  1988  phase.  Advance 
publicity  (press  releases,  printing  and 
distribution  of  brochures),  engagement  of 
state/ jurisdictional  PAESMT  directors ,  preparation 
and  distribution  of  nomination  packets^ 
solicitation  of  private-sector  contributions  for 
state/jurisdictional-level  recognition,  and 
groundwork  in  forming  state/jurisdictional 
selection  committees  are  among  the  actions 
identified  as  necessary  during  the  contract  period. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 
John  M,  Fowler 

National  Science  Teachers  Assoc 
Washington,  DC 


TPE  8316285 
Fy84  $995,455 
FY87  $355,775 
HidSch  Science 


"A  Chautaugua-Type  Course  and  Materials  Development 
Project  For  Middle/ Junior  and  Secondary  School 
Science  Teachers" 

This  project  will  focus  the  energies  and  resources 
of  the  National  Science  Teachers  Association  and  of 
universities  and  other  scienti  f ic  institutions 
nationwide.     its  goals  are  to: 

test  the  effectiveness  of  the  "Chautauqua" 
process  as  a  method  for  upgrading  the  science 
teaching  skills  of  middle  school /high  school 
teachers  in  a  3-year  long  trial  involving  16 
centers ; 

produce  and  distribute  nation«Llly 
teacher-produced  instructional  materials  on  such 
topics  as  Origins  of  the  Universe  and  the  Solar 
Systems*  Genetics  Engineering  and  Biotechnology, 
Electro-  and  Flio  to- chemistry*  Plate  Tectonics* 
Microcomputers ,  Elc^mentary  Particle  Physics*  and 
Robotics;  and 
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upgrade  the  science  teaching  skills  nearly 
2,000  experienced  lead  teachers  who  will  participate 
in  the  T>roject  directly  and-  through  them,  to  have 
an  impact  upon  thousands  oE  additional  teachers. 

The  effects  on  professional  development  and  the 
teaching  materials  produced  by  the  project  are  to  be 
evaluated,  analyzed  and  distributed  to  a  national 
audience  of  precollege  science  teachers  and  those 
responsible  Eor  their  training. 

The  mechanism  is  a  Chautauqua-type  short  course 
meeting  for  two  days  in  the  Eall  and  two  days  in  the 
spring  with  a  required  interim  project .  The  Centers 
work  with  local  (or  in  some  casep  regional  or 
statewide)  groups  of  schools  to  identify  both  the 
teachers  and  their  proEessionsl  needs.  The  fall 
session  consists  of  presentations  on  scientific 
topics  and  applications.  Teacher-participants 
prepare  course  units  on  the  topics  which  were 
analyzed  and  refined  at  tht^  two-day  workshop  with  an 
experienced  teaching  scientist  in  the  spring.  AEter 
classroom  testing,  the  best  oE  the  course  units  will 
be  distributed  by  the  NSTA  and  other  science 
education  organizations.  Topics  in  Astronomy, 
Biology,  Chemistry,  Earth  and  Space  Sciences, 
Physics,  Engineering  and  Technology  will  be  included 
in  the  project . 


TEACHER  ENHANCEMENT  PROGRAM 

John  M.  Fowler  TPE  3350349 

National  Science  Teachers  Assoc  FYd3  S305,890 

Washington,  DC  Recruitment 


"National  School  Volunteer  Project  in  Science, 
Mathematics  and  Technology' 

This  project  will  test  the  feasibility  oE 
recruiting.  training,  an  deploying  a  cadre  oE 
volunteers  who  are  competent  scientists  and/or 
engineers  and  who  will  work  in  the  schools  as 
teacher  aides.  Five  sites,  all  locations  oE  existing 
Triangle  Coalition  collaboratives,  will  serve  as  the 
recruiting  and  training  centers.  Science  teachers 
from  cooperating  schools  will  speciEy  tasks  for  the 
volunteers  and  will  assist  in  conducting  the 
training  workshops. 

For  one  academic  year ,  the  volunteers  will  work  in 
the  schools .  During  that  year,  data  will  be 
collected  on  the  effectiveness  of  the  service 
provided  by  the  volunteers.  The  goal  is  to  recruit  a 
total  of  25  volunteers  (5  per  site)  who  will 
contribute  a  total  of  9000  hours  of  service  (360 
hours  per  volunteer). 

The  project  will  be  conducted  under  the  general 
supervision  of  John  Fowler  of  the  National  Science 
Teachers  Association.  Significant  assistance  in  the 
recruiting  and  training  procedures  will  be  provided 
by  the  National  School  Volunteer  Program. 
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PRESIDErrriAL  awards  for  EXCELLENCE 

John  M.  Fowler  TPE  3350574 

National  Science  Teachers  Assoc  FY33  S519.313 

Washington,  DC  FY39  S546.075 

Services 


"Presidential  Awards  for  Excellence  in  Science  and 
Mathematics  Teaching** 

Assistance  in  conducting  the  19dS  cycle  of  the 
Presidential  Awards  for  Excellence  in  Science  and 
Mathematics  Teaching  tPAESMT)  is  to  be  provided  by 
the  Special  Projects  Office  of  NSTA  under  this 
contract .  The  principal  tasks  to  be  performed 
include: 

1.  Organizing  and  managing  a  state-^by-state  (and 
four  designated  jurisdictions)  candidate  nomination 
and  selection  process; 

2.  Structuring  and  making  arrangements  for  a 
meeting  of  prestigious  panelists  to  make  the 
national  recommendations : 

3.  Arranging  travel ,  lodging,  and  a  five-day 
program  of  ceremonial  events ,  workshops,  and 
interaction  with  eminent  scientists  and 
governmental  officials  for  the  108  Presidential 
Awardees  and  invited  guests; 

4 .  Soliciting  the  support  and  cooperation  of 
professional  science,  mathematics ,  and  education 
societies  and  institutions  in  the  PAESMT  program; 

5 .  Seeking  and  coor dinati  ng  private- sect or 
participatioti  in  the  PAESMT  program  at  both  the 
state/ jurisdiction  and  national  levels; 

6.  Initiating  preliminary  action  on  the  19$9  cycle 
of  awards;  and 

7.  Providing  NSF-requested  assistance  in  continuing 
activities  of  awardees. 

NSTA  also  provides  a  media  presentation  at  the 
Opening  Ceremony  of  Award  l^^eek  for  recipients  of 
the  1983  Presidential  Awards  for  Excellence  in 
Science  and  Mathematics  Teaciing.  NSTA  will  engage 
Image  Associates  for  the  project;  Image  Associates 
has  satisfactorily  provided  similar  media  services 
for  the  Presidential  Awards  prograjn  since  1985. 

The  presentation,  scheduled  for  October  25,  1936  at 
the  National  Academy  of  Sciences,  will  consist  of 
the  following  elements: 

(1)  A  video  interview  with  a  scientist  of  national 
stature  at  his/her  home  base  plus  a  personal 
appearance  at  opening  ceremony  in  lilashington,  DC; 

(2)  A  video  interview  with  an  awardee  from  the 
Washington,  DC,  metropolitan  area; 

(3)  A  series  of  brief  video  interviews  with 
various-age  students  in  the  iiiashington  area  on 
their  experiences  with  good  science  teaching; 

<4)  Photographic  slides  of  awardees. 
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HETWORKS  PROGRAM 

Kenneth  R.  Mechling  TPE  6550171 

Donna  Oliver  FY85  $102,960 

National  Science  Teachers  Assoc  FY67  S  86,638 

Washington,  DC  FY88  $  10,329 

Elem  Science 


3.  The  two*stage  multiplier  effect  developed  by 
this  project  is  expected  to  reach  approjtimately 
15,000  elementary  school  principals  and  haa  the 
potential  for  being  replicated  throughout  the 
United  States. 


**Principala  as  Partners 
Elementery  School  Science** 


in     the    Improvement  of 


The  primary  purpose  of  this  project  ia  to  involve 
the  National  Association  of  Elementary  School 
Principals  CNAESP) ,  the  Council  of  State  Science 
Supervisors  (CS*3),  and  the  National  Science 
Teachers  Association  (NSTA)  as  partners  in  an  effort 
to  improve  elementary  school  science.  Research  on 
effective  schools  has  shown  that  the  elementary 
school  principal  is  usually  the  key  factor  in  the 
success  or  failure  of  a  school  to  meet  the  needs  of 
its  students.  This  project ,  through  an  intensive 
le^idership  training  program  especially  designed  for 
irrincipals^  will  prepare  them  as  leaders  and 
advocates  for  science  in  their  own  schools. 

The  project  is  divided  into  the  following  three 
phases.  During  Phase  I,  the  project  will  develop  a 
"Science  Survival  Kit  for  Elementary  School 
Principals".  This  kit  will  include  a  variety  of 
materials  designed  to  essi^t  principals' 
understanding  of  elementary  science  concepts  and  to 
help  them  initiate  staff  development  and  curriculum 
improvement  activities  in  their  schools.  Phase  II 
will  include  five  regional  leadership  meetings  to  be 
held  in  the  northeastern  United  States.  The  purpose 
of  these  meetings  is  to  prepare  state  partnership 
teams  in  designing  and  conducting  elementary  school 
science  improvement  programs  for  principals  within 
their  respective  states.  Each  leadership  team  will 
be  composed  of  a  state  supervisor  of  science  or  a 
school  district  science  supervisor  and  a  key 
elementary  school  principal .  NAESP  and  CS-3  will 
assist  the  Principal  Investigator  in  forming  the 
teams  and  planning  the  leadership  meetings.  During 
the  diiration  of  the  project  seventy^five  leadership 
teams  will  be  trained  in  the  northeastern  United 
States. 

In  Phase  III  each  teem  will  conduct  a  series  of 
workshops  in  their  states  designed  to  assist 
principals  at  the  local  level  to  improve  science 
curriculum  and  instruction  in  their  schools.  It  is 
ejtpected  that  this  plan  will  reach  approjtimately 
15*000  elementary  school  principals.  NAESP  and  CS-3 
will  be  subcontractors  for  this  project  and  will 
direct  the  dissemination  efforts  in  the  northeastern 
United  States. 

This  project  is  timely  and  important  for  the 
following  reasons : 

1 .  It  enables  the  key  instructional  leader,  the 
principal,  to  play  a  more  active  and  meaningful  role 
in  bringing  about  changes  in  the  elementary  science 
program  in  his/her  school. 

2 .  It  brings  together  the  leadership  and  personnel 
of  established  national  organizations  as  partners  in 
a  cooperative  venture  that  can  affect  the  character 
end  quality  of  elementary  science  programs.  \ 


NETWORKS  PROGRAM 

Kenneth  R.  Kechling 
Donna  Oliver 

National  Science  Teachers  Assoc 
Washington,  DC 


TPE  8850403 
FY88  S281,710 
FY89  S332,486 
Fy90  S235,804 
Networks 


^'Principals  for  the  Advancement  of  Leadership  in 
Science  Network  (PALS  Network)** 

Principals  for  the  Advancement  of  Leadership  in 
Science  (PALS)  is  a  three-year  project  designed  to 
establish  a  network  of  centers  throughout  the 
United  States  for  the  enhancement  of  science 
leadership  am'^ng  elementary  school  principals .  The 
National  Science  Teachers  Association,  the  National 
Association  of  Elementary  School  Principsls ,  the 
National  Science  Supervisors  Association*  and  other 
public  and  private  groups  will  form  an  alliance 
promoting  science  leadership  of  principals.  In 
1966  *  twelve  PALS  Network  center  directors, 
assisted  by  ^  cadre  of  ejtperienced  elementary 
school  principal  consultants ,  will  establish 
centers  of  science  instruction  and  support  for 
principals.  Beginning  in  1989  each  of  the  centers 
will  conduct  three  Re^jional  Science  Leadership 
Conferences  for  princj pal /part ner  teams*  for  a 
total  of  thirty-^si^c  conferences  involving 
approximately  1, 060  school  administrator  leaders . 
In  addition*  the  PALS  network  sites,  interconnected 
by  computers  and  linked  to  the  National  Science 
Education  Computer  Network,  will  establish 
themselves  as  highly-visible,  long-term  centers  of 
support  and  service  for  advocating  science 
leadership  among  elementary  school  principals. 


TEACHER  ENHANCEMENT  PROGRAM 
Gary  G.  Allen 

Native  American  Science  Educ  Assoc 
Washington.  DC 


TPE  tJ652429 
FY87  $87,750 
Other  HEC 


''Building  LoCcil  Science  Education  Resources'* 

This  project  consists  of  two  activities; 

1)  An  award  program  for  teachers  in  Native  American 
schools  in  two  parts; 

a)  Exemplary  Science  Teaching  Awards  in  a  program 
called  Research  for  Renewal  -  An  award  of  %2, 500 
will  be  given  to  a  teacher  recommended  by  the  NASEA 
Awards  Committee  in  each  of  five  geographical 
regions  each  year.  NSF  will  support  eight  such 
©wards  over  a  period  of  two  years. 
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b)  Outstanding  Awards  made  to  successful  nominees 
for  a  Field  Research  Elxpedition .  Six  awards  of 
$2^  000  each  are  to  be  made  to  teachers  in  the 
Northwest  region. 


Pam  Seidenman 
Pugwash  USA 
Washington,  DC 


MPS  6513091 

pyee  $95,557 

Fya9  $33,215 
Ethics 


2)  Production  of  a  Promising  Practices  and 
Practitioners  Publication.  This  will  be  a 
compilation  of  successful  science  lessons  that 
teachers  in  Native  American  schools  have  developed. 

grani-  will  cover  the  cost  of  assembling  the 
ma^  .^i  ^± ,  preparing  a  174-nage  booklet ,  and 
distributing  1000  copies  to  ^^eachers  in  Native 
American  schools . 


Patricia  A.  Rose 
Pugwash  USA 
Washington ,  DC 


CHEM  8605542 
FYe6  $65,000 
FYS?  $17,500 
Ethics 


^'Choices  for  Our  Generation:  Ethics  at  the  Cutting 
Edge  of  Science  and  Technology" 

This  award  provides  support  for  a  week-long 
conference  on  ^'Choices  for  Our  Generation:  Ethics  at 
the  Cutting  Edge  of  Science  and  Technology.  ** 
Selected  in  a  national  competition,  90  outstanding 
students  from  diverse  disciplines  meet  with  senior 
leaders  from  academia,  industry,  government  and  non* 
profit  organizations  for  small  group  discussions  as 
well  as  general  plenary  sessions  with  keynote 
addresses  by  nationally-known  figures.  The 
conference  then  focuses  at  tent ion  on  the  ethical 
choices  students  face  as  they  move  into  positions  of 
increasing  responsibility.  Applicants  prepare  papers 
on  specific  topics  where  scientific  and 
technological  research  and  development  affect  and 
are  affected  by  these  choices;  these  papers  serve  to 
focus  the  small  group  discussions  during  the  week. 
Publication  and  follow-up  activities  will  reach 
unlversi  ty  s  tudents  nationwide;  the  academic 
science,  technology  and  society  CSTS)  community: 
science  and  technology  practitioners  and  policy- 
makers; high  school  teachers;  and  interested  members 
of  the  general  public. 

This  supplement  releases  additional  funds  of  $17,500 
matching  additional  support  obtained  by  the  grantee 
from  new  sources. 

This  project  is  funded  jointly  with  the  Directorate 
for  Mathematics  and  Physical  Sciences. 


*'New  Challenges  Posed  by  Global  Interdependence  — 
6th  Biennial  Student  Pugwash  USA  Conference  on 
Science.  Technology,  and  Ethical  Responsibility. 
June  1959'' 


This  award  provides  partial  support  for  an 
international  conference  and  related  projects  at 
colleges  and  universities  on  issues  in  science, 
technology,  and  ethical  responsibility.  The  theme 
of  these  projects  is  "New  Challenges  Posed  by 
Global  Interdependence. "  They  will  examine  ethical 
and  value  issues  raised  by  global  interdependence 
in  four  areas:  environmental  science, 
bioengineering,  information  science,  and  global 
securit  y .  The  conference  will  bring  ninety 
outstanding  students  from  diverse  disciplines  and 
nations  together  with  leaders  of  varying 
perspectives  in  academia,  government,  industry,  and 
non-  profit  organizations.  Conference  participants 
«^ill  prepare  research  papers ,  to  be  published  in 
academic  and  professional  journals ,  which  will 
serve  as  the  focus  of  small  working  group 
discussions  during  the  week  of  the  conference.  The 
conference  will  also  feature  plenaries  by  national 
figures ,  In  conjunction  with  the  conference. 
St  udent  Pugwash  chapters,  currently  active  on 
forty- three  college  and  university  campuses,  will 
sponsor  educational  events  —  symposi  a , 
roundtables,  lectures,  debates,  and  ongoing 
electronic  conference  --  on  issues  in  global 
interdependence.  An  evaluation  will  be  developed 
and  conducted.  Private  foundation  and  corporate 
sponsors  will  provide  over  two-  thirds  of  the  funds 
for  this  effort. 

The  scope  and  organization  of  this  activity  are 
highly  meritorious;  it  has  evolved  into  a  truly 
unique  national ,  even  international ,  student 
educational  effort  on  science,  engineering  and 
social  responsibility.  The  institutional  sponsor 
has  an  excellent  track  record.  Matching  support  has 
been  received  and  will  continue  to  be  received  from 
several  corporate  and  private  foundations.  For  the 
first  time,  a  campus  chapter  program  has  been 
linked  to  the  conference,  and  an  evaluation  is 
being  planned-  These  project  components  have  great 
potential  to  augment  and  improve  what  has  been  a 
very  successful  endeavor. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT 


FLORIDA 


E.  Sherburne 
Science  Service  Inc 
Washington^  DC 


RCD  8652478 
FYS?  S30,000 
FYSB  $20,000 
FY89  $10,000 
Services 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 


*'Support  of  the  6th  Annual  (1987)  Directory  of 
Science  Training  Programs  for  High  Ability 
Precollege  Students*' 

This  award  to  Science  Service,  Inc.  will  permit 
continuation  of  a  three-year  project  initiated  in 
1987 .  Science  Service  will  prepare,  publish  and 
disseminate  an  annual  Directory  of  Science  Training 
Programs  for  High  Ability  Precollege  Students.  As 
many  of  the  participants  in  projects  listed  in  this 
directory  make  or  confirm  career  choices  in  science 
as  a  result  of  this  experience,  it  is  clearly  in  the 
national  interest  to  encourage  the  continuation  of 
this  publication. 

Science  Service  has  been  seeking  other  ways  of 
underwriting  publication  costs .  Advertising  was 
accepted  in  the  Directory  for  the  first  time  in  an 
experiment  to  determine  whether  it  could  ultimately 
provide  continuing  support  for  the  publication  of 
the  Directory.  The  initial  response,  which  generated 
S6.500,  suggests  that  this  is  a  definite 
possibility .  This  enabled  Science  Service  to 
increase  the  number  of  Directory  entries  by  13%,  and 
the  print  run  and  distribution  by  50%. 


Roderick  S.  Dickens,  Jr. 

Science 
N  B  Forrest  High  School 
Jacksonville,  FL 


Susan  A.  Englert 
Mathematics 
Largo  Senior  High  School 
Largo,  FL 


1988 

Betty  M.  Larkin 
Mathematics 
Pine  Island  Middle  Sr:hool 
Bokeelia.  FL 


Jane  Nelson  Bray 

Science 
Boone  High  School 
Orlando,  FL 


IN$TRUCT10NrtL  MATERIALS  DEVELOPMENT  PROGRAM 


Edward  Lee 

The  National  Learning  Center 
Washington,  DC 


MDR  8751111 
FY88  $236,835 
FY89  S243, 705 

Elem  Science 


*'Prototype  Learning  Laboratory  Extension" 

The  National  Learning  Center  (TNLC)  will  incorporate 
informal  learning  with  self 'directed ,  engaging 
materials .  TNLC  has  produced,  with  a  three  year 
grant,  a  multimedia  elementary  science  learning  Lab 
that  uses  tabletop  exhibits  to  create  a  mini-museum 
for  students  in  grades  four  through  six.  The 
additional  two  years  of  funding  will  enable  the 
project  to  produce  and  field  test  four  new  Learning 
Lab    units    and  relate<}    educational  software 

packages.  Each  unit  will  consist  of  about  fifteen 
tabletop  exhibits,  student  workbooks  and  a  Teacher's 
guide.  Delta  Education,  Inc.  will  work  closely  with 
TNLC  to  ensure  that  each  new  unit  will  become 
commercially  available  and  will  provide  teacher 
training. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Reggie  L.  Hudson  USE  8851650 

Eckerd  College  FY88  $10,000 

Saint  Petersburg,  FL  Chemistry 

"Introduction  of  Fourier  Transform  Infrared 
Spectroscopy  into  the  Chemistry  Curriculum" 

Fourier  Transform  Infrared  Spectroscopy  is  being 
introduced  into  the  chemistry  curriculum.  The  pro- 
ject centers  on  a  modern  FTIR  spectrometer,  FTIR 
accessories ,  and  a  dedicated  microcomputer.  The 
equipment  is  being  used  with  old  experiments  as 
well  as  with  new  ones  designed  to  illustrate  modern 
infrared  spectroscopy.  Students  from  the  intro- 
ductory laboratory  courses  to  the  advanced,  inte- 
grated laboratory  courses  and  thesis  research 
projects  are  using  the  FTIR  instrument .  It  is 
likely  that  it  will  become  the  chemistry  depart- 
ment's most  heavily  used  spectrometer,  replacing 
three  unreliable  vacuum-tube  instruments ,  Students 
are  able  to  characterize  unknowns  and  synthesized 
materials  faster  and  with  greater  confidence. 
Studi.es  of  "real  world"  samples  are  being  facili' 
tated  as  well  as  the  investigation  of  reaction 
rates  and  molecular  structure.  Since  FTIR  methods 
are  finding  increased  use  in  government,  industrial 
and  academic  laboratories,  students  are  better 
prepared  to  enter  the  workforce,  graduate  schools, 
and  professional  schools  because  of  this  project. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 
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YOUNG  SCHOLARS 


INSTKUCTIONAL  MATERIALS  DEVELOPMENT 


Phillip  B,  Horton 

Florida  Institute  of  Technology 

Melbourne,  FL 


RCD  8850191 
FY8e  $39,750 
FY89  $39,750 
Envi  r onment  a 1 


Edward  K,  Mellon 
Florida  State  University 
Tallahassee,  FL 


MDK  6751183 
FYB7  $72,516 
FY88  $26, 552 
Chemist ry 


'^Project  Earth;  An  Environmental  Study  of  Florida 
and  the  Great  Smoky  Mountains" 

Project  Earth;  An  Environmental  Study  of  Florida 
and  the  Great  Smoky  Mountains  is  a  four  week 
residential  summer  program  for  eighteen  11th  and 
12th  grade  students  from  the  southeastern  United 
States,  The  program  Includes  a  combination  of 
college- level  instruction  on  the  campus  of  Florida 
Institute  of  Technology,  with  camping^  hiking  and 
field  work  in  the  Great  Smoky  Mountains  National 
Park^  Tennessee, 

Program  participants  learn  basic  concepts  of 
environmental  science  and  terrestrial  ecology,  and 
apply  these  concepts  in  laboratory  and  field 
studies ,  The  laboratory  and  field  studies  focus  on 
comparisons  between  the  biotic  and  abiotic  factors 
of  various  naturally  occurring  ecological 
communities  * 


''Reviews  of  Chemical  Reactivity  for  School  Science 
Teachers** 

The  purpose  of  this  project  is  the  collection  and 
publication  of  at  least  twelve  reviews  covering  the 
descriptive  inorganic  chemistry  of  the  most 
important  elements  and  their  simple  compounds,  both 
in  the  pure  state  and  in  aqueous  solution.  The 
reviews^  for  the  most  part*  will  be  published  in 
the  Journal  Chemical  Education,  They  will  later 
be  collected  in  reprint  volumes  for  teachers. 

The  reviews  are  being  modeled  on  the  curriculum 
developed  by  W,  C,  Bray  and  W,  M,  Latimer,  **A 
Course  in  General  Chemistry'',  The  general 
characteristics  of  the  reviews  include;  coverage  of 
the  chemistry  of  everyday  materials  rather  than 
esoteric  compounds;  inclusion  of  laboratory 
exercises  and  demonstrations  graded  as  to  suggested 
usage  level;  description  of  safety  and  waste 
disposal  methods;  and  de-emphasis  of  heavily 
theoretical  models  in  comparison  with  qualitative 
models. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


George  0,  Dawson 
David  D,  Redfield 
Florida  State  University 
Tallahassee,  FL 


MDR  8751355 
FV88  $1,393,402 
FV89  $1,346,653 
FY90  $    485, 223 
Mid  School  Science 


"Interactive  Middle-Grades  Science" 

The  Interactive  Middle  Grades  (IMS)  Project  will 
appXi*  many  of  the  recommendations  for  change  in 
science  education  to  the  critical  middle  grades, 
Florida  State  University  at  Tallahassee  and  Houghton 
Mifflin  Company  will  develop  a  science  program  for 
grades  six  through  eight  that  wil^  meet  the  diverse 
needs  of  today 's  teachers  and  students.  IMS  will 
integrate  teachers,  t  ejttbo'^k  and  laboratory  with 
applications  of  the  micro-  computer  and  the  laser 
videodisc*  producing  a  commercially  niarketable 
system  for  science  instruction,  classroom  management 
and  student  evaluation.  Science  content ,  processes 
and  skills  focusing  on  appropriate  problems  of 
science technology  and  society  will  be  integral 
parts  of  the  program.  This  joint  effort  will  involve 
professional  societies,  distinguished  science 
educators  and  will  be  consistent  with  guidelines 
offered  by  the  National  Science  Teachers  Association 
and  National  Association  of  Secondary  School 
Principals ,  The  partner  in  this  project  is  the 
Educational  Software  Division  (E5D)  of  Houghton 
Mifflin  Company, 


In  conjunction  with  the  project ,  a  Policy  Group, 
consisting  of  chemical  educators  from  both  higher 
education  institutions  and  secondary  schools  is 
being  formed*  A  second  group,  the  Reactivity 
Network,  will  consist  of  highly  qualified  secondary 
school  chemistry  teachers  who  will  serve  on  writing 
teams  and  give  presentations  about  the  review 
program  at  professional  meetings. 

This  project  will  address  a  serious  shortcoming  in 
precoll ege  ch  emical  e ducat  ion  by  providing 
materials  focused  on  descriptive  chemistry*  an  area 
largely  ignored  in  current  texts.  Secondly,  it  will 
help  to  modify  the  present  approach  to  1  iboratory 
work  in  that  the  laboratory  activities  will  become 
the  central  feature  of  the  materials*  and  will 
involve  the  solution  of  problems  rather  than  the 
performance  of  illustrative  experiments. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  S.  Browder 
Jacksonville  University 
Jacksonville,  FL 


USE  8B53090 
FY8B  $17,74  7 
Physics 


"Electro-Optics  Laboratory  in  Undergraduate 
Physics" 

The  grantee  will  purchase  a  spectrum  analyzer 
system,  an  optical  spectrometer,  a 
photopolarimeter*  a  fiber  optics  system,  components 
for  a  Michelson  interferometer*  and  a  portable 
personal  computer.  This  equipment  will  be  used  to 
improve  instruction  through  the  implementation  of  a 


ERIC 


100  NSF  OtRECTORATE  FOR  SCIENCE  ANO  ENGINEERING  EOUCATION 


new  laboratory  course  in  electro-optics  for 
upper-division  physics  majors.  A  unique  feature  of 
this  program  will  be  the  construction  of  some  of  the 
equipment  for  the  course  by  a(3vance(3  stu(3ents  as 
special  projects. 

The  grantee  will  match  the  n$F  award  with  an  equal 
amount  of  fundS' 


COLLEGE  SCIENCE  INSTRUHENTATIOM 
Steven  Radak 

niami-Dade  Community  College 
Miami,  FL 


USE     88  52871 
rSf&3  $11,500 
Chemistry 


help  of  a  computer  algebra  system.  This  computer 
environment  is  suitable  for  pre-calculus ,  science 
and  engineering  curriculum  designs. 

The  calculus  topics  will  be  reordered. 
Differentiation  and  integration  will  be  introduced 
early  in  the  course  via  applied  problems.  There 
will  be  an  emphasis  on  logic,  precise  use  of 
language,  numerical  methods,  approximations ,  and 
mathematical  modelling. 

Experimental  use  of  materials  is  planned  at 
colleges  and  local  high  schools  which  have  classes 
of  approximately  thirty- five  students .  iJational 
dissemination  will  be  in  the  form  of  text  to  be 
published. 

The  grantee  institution  is  contributing  one-fourth 
of  the  project^s  cost  with  in-kind  services. 


ERIC 


"Curriculum  Development  of  Laboratory  Courses 
through  Atomic  Absorption  Spectrophotometry" 

The  community  college  offers  the  first  two  years  of 
science  and  engineering  curriculum  heavily  relying 
on  traditional  methods  of  analysis  and  theory.  Most 
modern  laboratories  rely  on  sophisticated 
instrumental  anal ys is.  Therefore  with  the 
acquisition  of  an  Atomic  Absorption 
Spectrophotometer,  the  students  are  being  better 
equipped  to  enter  their  junior  year  in  a  senior 
institution  with  skills  that  are  demanded  for 
proficiency  in  their  career .  This  project  is 
providing  lower  level  students  access  to  the  actual 
"hands  on"  instrumental  analysis  and  solution 
preparation.  In  addition  they  are  gaining  experience 
in  the  assessment  of  the  quality  of  laboratory 
generated  data  which  will  assist  with  developing 
problem  solving  skills  required  in  any  life 
situation. 

The  grantee  is  matching  the  award  from  non-Federal 
sources' 


COURSE  AND  CURRICULUM 

Douglas  Child 
David  C.  Kurt2 
John  J,  Bowers 
Rollins  College 
Winter  Park,  FL 


USE  8814048 
FYee  $73,436 
FY89  $43,a2o 
nso  $44,975 
Mathematics 


"The  Design  of  a  Computer  Algebra  System  to  Effect  a 
More  Rele'rant  Mathematics  Curriculum" 

The  focus  of  this  three  year  project  at  is  the 
construction  of  a  computer  environment  --  consisting 
of  a  computer  algebra  system  -  MAPLE,  a  specially 
designed  interface  to  MAPLE,  a  hypertext  system,  and 

other    software    that     is    more    suitable  for 

teaching  anU  learning  calculus  for  the  average 
student , 

This  computer  algebra  system  will  demonstrate  the 
reasoning  processes  of  experts.  The  intent  is  that 
students  will  learn  how  to  think  about  solving 
calculus  as  well  as  how  to  solve  problems  with  the 


COLLEGE  SCIENCE  INSTRUMENTATION 

J.  Douglas  Child  USE  6652244 

Rollins  College  FY86  $46,528 

Winter  Park,  FL  Mathematics 


"The  Design  of  ^  Computer  Algebra  System  to  Effect 
a  More  Relevant  Mathematics  Curriculum" 


This  project  will  modify  computer  algebra  systems 
(CAS)  to  make  it  a  more  suitable,  usable  learning 
tool  for  calculus  and  then  pre-calculus  students . 
The  Principal  Investigator  is  the  iirst  person  to 
develop  a  prototypical  intelligent  tutoring  system 
and  a  Macintosh  graphic  interface  to  I^aple. 

The  proposed  new  computer  technology  and  curricular 
revisions  will  be  the  basis  for  faculty  retraining 
and  teaching  of  experimental  applied  calculus , 
pre-calculus,  and  summer  workshops  for  secondary 
school  teachers  at  Rollins  College.  The  equipment 
will  be  used  for  a  computer  laboratory  components, 
and  faculty  desktop  access  to  CA$. 


Two  of  the  senior  staff  have  received  grants  from 
the  Sloan  Foundation  to  develop  CAS.  The  grantee  is 
providing  an  equal  sum  for  the  equipment  obtained 
from  non-Federal  sources. 


COLLEGE  $CIENCE  INSTRUMENTATION 

$tephen  Klemann 
Rollins  College 
Winter  Park ,  FL 


USE  8750272 
FYe7  $12,700 
Biology 


""A  Liquid  Scintillation  Counter  to  Improve 
Undergraduate  Instruction  in  Cellular  and 
$ubcellular  Biology" 

Recent  developments  in  technology  now  enable 
biologists  to  study  organisms  ^t  the  cellular  and 
subcellular   levels.      This  new  field  of  Molecular 
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Biology  promises  to  anavrer  many  previously 
unanswered  questions  about ,  g, ,  regulation 
physiology  and  the  development  of  organisms.  Use  of 
radioactive  isotopes  for  the  labeling  and  tracing  of 
molecules  has  proved  invaluable  in  Holecular  Biology 
a  technique  which  requires  the  new  liquid 
scintillation  counter  provided  through  this  award. 

Actual  experience  with  radioactive  labeling  and 
scintillation  counting  is  helping  the  students 
better  underst^fLd  new  concepts  and  developments  in 
Biology,  By  incorporating  labeling  experiments  into 
the  study  of  plants,  animals  and  bacteria,  the 
universality  of  c&lls  is  being  stressed,  thus 
demonstrating  how  modern  techniques  may  be 
applicable  to  diverse  sets  of  organisms  and 
disciplines.  Through  this  experience  the  students 
are  receiving  practical  training  in  the  use  of 
modern  biological  instrumentation,  and  are  improving 
their  skills  in  understanding  ard  solving  biological 
problems. 


COLLEGE  SCIENCE  IKSTRtFMEHTATIOK 

Brian  G,  Ramsey 
Rollins  College 
Winter  Park,  FL 


USE  8750373 
FY87  320,800 
Chemistry 


"Fourier  Transform  Infrared  Spectroscopy  in  the 
Chemistry  Curriculum  at  Rollins  College" 

The  acquisition  of  a  cojaputerized  Fourier  Transform 
Infrared  (FTIR)  Spectrophotometer  by  the  Chemistry 
Department  of  Rollins  College  is  significantly 
improving  undergraduate  instruction  by  making 
possible  the  addition  of  several  new  experiments  to 
the  laboratory  curriculum.  The  new  system  increases 
the  ^efficiency  with  which  principles  of  spectroscopy 
dre  taught  in  organic  and  inorganic  chemistry 
courses;  students  are  able  to  quickly  characterize 
and  identify  unknown  compounds  or  products  from 
synthetic  reactions*  Finally,  students  receive 
instruction  incorporating  the  use  of  a  modern 
analytical  instrument  with  computerized  data 
acquisition  and  manipulation. 


mination  of  the  distribution  of  coefficients  of 
ketones,  and  the  study  of  the  spectral  consequences 
of  hydrogen  bonding. 

The  grantee  provides  funds  for  this  project  that 
are  an  equal  match  for  the  KSF  award. 


COLLEGE  SCIENCE  IKSTRtFMENTATlOK 

Richard  Schwartz 

Santa  Fe  Community  College 

Gainesville,  FL 


USE  d352354 
FY38  326,411 
Chemistry 


"Improvement  of  the  General  Chemistry  Curriculum 
Through  Simulations  and  Modern  Equipment" 

The  curriculum  is  being  enhanced  by  the  estab- 
lishment of  a  dedicated  microcomputer  laboratory 
component  to  supplement  and  expand  the  present 
laboratory  exercises  taught  in  the  chemistry 
courses.  Twenty  computers,  two  printers,  two 
plotters  and  the  requisite  software  are  being 
purchased.  The  equipment  is  being  used  to  reinforce 
experiments:  to  familiarize  students  with  modem 
analytical  techniques  by  using  computer 
simulations,  particularly  in  areas  where  expensive 
instrumentation  is  not  available:  and  to  provide 
numerous  samples  for  examination  and  analysis  to 
supplement  experiences  in  the  laboratory.  The 
additional  laboratory  training  is  helping  students 
gain  further  knowledge  and  experience  necessary  for 
successful  entry  and  completion  of  upper  division 
curriculum.  Students  are  also  increasing  their 
competency  and  familiarity  with  computers,  a  basic 
tool  of  modern  science  and  industry. 

The  grantee  is  matching  the  award  from  non-Federal 
sou rces. 


COLLEGE  SCIEINCE  IKSTRtFMENTATlOK 

Theodore  W.  Beiler 
Stetson  University 
Deland,  FL 


USE  6750720 
FY87  S6,974 
Chemistry 


COLLEGE  SCIENCE  IKSTRtFMENTATlOK 

Robert  H.  Peterson 
St  Leo  College 
Saint  Leo,  FL 


USE  8851263 
FYea  S5,300 
Biology 


**Improved  Laboratory  Instruction  in  Biology  and 
Chemistry  with  Modern  Ultraviolet- Visible 
Spectroscopy** 

A  modern  ultraviolet -visible  recording  spectro- 
photometer and  an  electronic  analytical  balance  are 
used  to  improve  courses  in  Cell  Physiology  and 
Organic  Chemistry.  In  Cell  Physiology,  experiments 
in  protein  characterization,  enzyme  kinetics,  DKA 
quantitation,  and  chromatographic  purification  and 
assay  of  egg  white  lysozyme  are  upgraded.  In  the 
Organic  Chemistry  laboratory,  ultraviolet-visible 
spectroscopy  enhances  student  understanding  of  the 
relationship   of    structure    to   spectra,    the  deter-' 


er|c 


" Instrumentation 
Laboratory** 


the     Mi  croscale  Organic 


Instrumentation  appropriate  for  use  in  a  micro- 
scale  organic  laboratory  has  been  recently  acquired 
by  the  Chemistry  Department  at  Stetson  University. 
This  includes  toploading  electronic  balances  for 
rapid  and  accurate  weighing  of  milligram  quanti^ 
tiea,  an  infrared  spectrophotometer  for  identifi- 
cation of  small  quantities,  a  recorder  for  a  gas 
chromatograph  to  provide  rapid  analysis  of  volatile 
samples,  and  a  ref ractometer  for  rapid  assay  of 
liquid  fractions.  Conversion  of  the  laboratory  to 
micrcscale  increases  student  efficiency  in  labora- 
tory operation,  permits  more  sophisticated  labora- 
tory reactions,  increases  the  number  of  experi- 
ments, increases  the  interest  in  and  retention  of 
principles,  markedly  cuts  the  annual  expense  for 
chemicals,  and  decreases  laboratory  air  pollution 
and  the  amount  of  toxic  chemical  waste  disposal. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

David  Lawson 
Stetson  University 
Deland.  FL 


USE  6750568 
m?  $21,255 
Con^puter  Science 


"The  Upgrade  of  a  DEC  Kicrovax  II  to  an 
Undergraduate  Laboratory  Teaching  Tool" 

Under  this  project,  the  principal  investigator  will 
upgrade  an  existing  DEC  Microvax  II  to  provide  an 
undergraduate  teaching  la'  ratotry.  VJith  the  addition 
of  a  159  megabyte  disc*  port  selector,  and  upgrades 
to  existing  Rainbow  terminals,  sixteen  students  will 
be  accommodated ♦  Three  upper  division  courses. 
Operating  Systems ;  Assemblers  *  Compilers  and 
Translators:  and  Computer  Graphics  will  be  served  by 
the  upgraded  laboratory.  In  addition  to  the  formal 
courses,  the  laboratory  will  provide  a  base  for 
experimentation  by  an  undergraduate  student  research 
group  doing  research  on  modeling  ^nd  cognitive 
science.  Among  the  experiments  planned  for  research 
are  neural  network  simulation,  pattern  recognition 
of  video  frames,  and  Sejnowskl's  Nettalk  experiment. 
The  intent  will  be  to  create  hypothetical  neural 
structures  and  then  examine  their  performance. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Thomas  A.  Lick 
Stetson  University 
Del and.  FL 


"Computer  Based  Data  Acq*tisition 
Introductory  Laboratory  Experiments" 


USE  8851575 
FVee  $13,730 
Physics 


and  Plotting 


The  grantee  will  purchase  personal  computers, 
digital  plotters,  and  data  acquisition  modules.  This 
equipmeriw  will  be  used  to  improve  instruction  in 
Introductory  physics  laboratory  courses .  Students 
will  learn  basic  techniques  of  computer -control led 
data  acquisition  and  analysis,  and  will  study  basic 
physical  phenomena  that  are  too  fast  for  measurement 
by  traditional  techniques. 

The  grantee  will  match  the  NSF  aw^rd  with  an  equal 
amount  of  funds. 


algebra .  di  f f erential  equations .  and  chaotic 
dynamical  systems  will  be  enhanced  by  this  network. 
There  will  b^  an  internal  and  external  evaluation 
of  the  effectiveness  of  the  network  and  curriculum 
impact . 

The  grantee  is  providing  an  equal  sum  for  the 
equipment  obtained  from  non-Federal  sources. 


TEACHER  ENHANCEMENT  PROGRAM 

Charles  VJ.  Nelson 
University  of  Florida 
Gainesville.  FL 


TPE  8751186 
FY87  $66,135 
FVes  $61,912 

Mathematics 


"University  of  Florida  Honors  Workshop  in 
Mathematics " 

This  two-tiered  northern  Florida  junior/senior  high 
school  program  matches  10  leader  mathematics 
teachers  with  20  minimally  prepared  mathematics 
teachers  ton  a  one-to-two  basis)  in  order  to 
strengthen/broaden  the  mathematical  background  and 
to  improve  the  teaching  skills  of  all  the  teachers. 
The  workshops,  in  the  summ«:rs  of  1967  and  1988. 
will  consist  of  two  intense  five-week  programs 
running  concurrently  and  separately.  but 
overlapping  in  a  seminar  meeting  three  times  P^^ 
week  for  all  teachers  and  four  faculty  members  ^ 
During  the  academic  year  there  will  be  visits  to 
the  teachers*  classes  and  two  mini -conferences. 

The  courses  (tailored  to  the  mathematical 
experiences  of  the  teachers)  will  use  the  problem 
solving  approach  and  include  computer /information 
sciences.  The  underprepared  teachers  will  focus  on 
algebra,  geometry,  measurement .  and  probability. 
Other  topics  will  include  logic.  linear 
programming,  game  theory,  calculus  (upon  request ) . 
and  teaching  strategies .  Moreover.  the  leader 
teachers  will  develop  mentor  skills. 

The  University  of  Florida  is  awarding  7  credits  for 
these  courses.  Ihe  teachers  will  come  from  Central 
Crown  school  districts  in  northern  Florida.  There 
is  significant  cost  sharing  from  the  Florida 
Department  of  Education  and  the  University  of 
Florida . 


COLLEGE  SCIENCE  INSTRUMENTATION 


TEACHER  ENHANCEMENT  PROGRAM 


Gareth  VJilliams 
Stetson  University 
Deland.  FL 


USE  8651567 
FY88  $30,390 
Mathematics 


**The  Completion  of  a  Microcomputer  Network" 

This  project  will  establish  a  campus  microcomputer 
network  tor  students  and  te^"chers  to  access 
computing  resources  and  software  at  Stetson 
University.  The  network  will  be  linked  with  national 
networks*  A  modern  teaching  environment  adapting  the 
latest  software  for  students  and  teachers  will  be 
established  to  explore  ways  of  learning  and  applying 
mathematics.     The    curriculum    of    calculus.  linear 


Mary  Rowe 
University  of  Florida 
Gainesville.  FL 


TPE  8650439 
FY86  $51,616 
Elem  Science 


■'Supervisor  Workshop  for  K-8  Curriculum  Improvement 
Using  CD-ROM" 

The  University  of  Florida  will  conduct  a  four-day 
workshop  during  which  fifty  State  Science 
Supervisors,  or  their  designees,  will  vif:e  a  new 
technology  known  as  CD-ROM  to  increase  tKe  amount 
and  appropriateness  of  hands-on  activities 
science.  One  thousand  lessons  which  provide  student 
experiences     and     were     produced     by    NSF- funded 


ERIC 
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projects  CESS,  SCIS.  SAPfl.  MINKEMAST,  COPES,  USMES, 
aud  ESSP)  have  been  collected,  analyzed,  abstracted 
and  stored  on  a  compact  disk  during  a  19d4-19^/ 
Carnegie  project.  A  powerful  search  system  allows 
rapid  and  selective  use  of  lessons  through  criteria 
such  as  grade  level,  science  processes,  subject , 
vocabulary  words  and  content  themes.  Lessons  are  in 
the  public  domain  and  can  be  printed. 

Workshop  materials  will  be  based  on  results  of  a 
pilot  program  in  ten  Florida  school  districts  and 
workshop  personnel  are  from  the  program  and  the 
original  CD-ROM  proj^:^t. 


of  the  SHELLS  project  and  will  take  major 
responsibility  for  dissemination.  The  National 
Science  Teachers  Association  will  collaborate  in 
dissemination,  as  will  the  National  Association  of 
Elementary  School  Principals. 


COURSE  AKD  CURRICULUM 

Shair  Ahmad 
University  of  Miami 
Miami,  FL 


USE  8813860 
FY88  S45,000 
Mathematics 


Though  no  dollar  figure  is  attributed  the 
cost-share,  the  University,  through  their  School  of 
Architecture,  is  providing  sufficient  computers  so 
that  there  will  be  one  available  for  each  two 
participants. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Mary  B.  Rowe 
University  of  Florida 
Gainesville,  FL 


MDR  8751326 
FY88  S502.959 
FY89  $524,305 
FY90  $388,982 

Elem  Science 


*'Self  Help  Elementary  Level  Science  (SHELS)" 

The  technology-based  "Self  Help  Elementary  Level 
Science''  CSHELLS)  package  is  a  three-year  project  to 
help  teachers  and  administrators  integrate  science 
into  their  elementary  programs. 


""Calculus  Workshops  and  Conferences'" 

The  proposal  is  for  a  planning  project  that  will 
hold  G  monthly  series  of  two-day  conferences  and 
workshops  on  Calculus  to  be  attended  by 
universities,  community  colleges,  and  high  school 
calculus  instructors  ^-  as  well  as  industrial 
representatives.  The  effort  will  be  headed  by  an 
extremely  able  and  accomplished  mathematician.  It 
will  include  mathematics  faculty  members  from  the 
University  of  Miami,  Dade  County  Community  College 
and  the  Dade  County  Public  Schools.  The  seminars 
will  concentrate  on  the  role  of  computers  and 
calculators,  textbooks ,  r el evance  to  other 
disciplines*  con  cep t ual  understanding ,  and 
developing  exercises  that  stress  current  day 
technology.  The  discussions  will  be  led  by  small 
groups  of  well-  prepared  individuals  familiar  with 
the  existing  literature  on  the  subjects.  The 
participants  will  be  encouraged  to  carry  on  similar 
discussions  in  their  own  institutions. 


Twelve  major  obstacles  to  doing  science  in  the 
elementary  school  have  been  identified  and 
strategies  have  been  designed  for  dealing  with  them 
through  video  and  audio  tapes  and  print  materials. 
One  set  of  video  and  audio  tapes  will  show  what  to 
do  to  minimize  or  reduce  the  obstacles.  Another  set 
will  teach  basic  physical  science  concepts.  A  third 
set  will  be  explicitly  helpful  to  administrators.  In 
addition,  experienced  elementary  teachers  will  model 
how  to  put  them  into  practice  with  research  based 
teaching  examples . 

Thirteen  video  and  six  audio  tapes  with  print 
materials  will  be  developed.  The  intent  is  to 
provide  administrators  and  teach ers  with 
instructional    tapes    to    be    used  ^    stand  alone 

inservice  program  by  individual  teachers  and 
principals  or  as  a  supplement  to  inservice  and 
preservice  activities  conducted  by  trained  leaders. 

Video  production  laboratories  in  the  Colleges  of 
Engineering ,  Medi  cine  and  Education  at  the 
University  of  Florida  and  at  the  Association  for 
Supervision  and  Curriculum  Development  C/tSCD)  in 
Virginia  will  collaborate  in  the  making  of  the  tapes 
with  scientists^  supervisors^  administrators  and 
teachers  from  twelve  institutions  and  districts. 

The  Association  for  Supervision  and  Curriculum 
Development*  which  has  extensive  experience  in  video 
e ducat  ion  <  publications  and  institutes  for 
administrators  and  teachers*   will   be  the  publisher 


TEACHER  ENHANCEMENT  PROGRAM 

Stewart  W.  Schneller  TPE  8652386 

Thomas  C.  Wilson  FY87  $145,104 

University  of  South  Florida  Chemistry 
Tampa ,  FL 

**A  Common  Chemistry  Telecourse" 

The  University  of  South  Florida  will  produce 
videotaped  lessons  on  chemistry  for  the  use  of 
preservice  elementary  school  teachers  and  inservi^ 
middle  school  and  high  school  teachers  who  are  not 
adequately  prepared  in  chemistry.  Three  tapes, 
focusing  on  density  in  solids,  liquids*  and  gases, 
will  attempt  to  convey  fundamental  science  concepts 
without  extensive  use  of  mathematics.  A  fourth 
tape  will  provide  material  on  effective 
instructional  methods  for  the  benefit  of  the 
instructors  using  the  three  instructional  tapes. 

These  tapes  will  be  distributed  to  inservice 
teachers  of  grades  five  through  eleven  in  southern 
Florida  and  to  preservice  teachers  in  the  Suncoasts 
Area  Teacher  Training  program.  These  teachers  will 
be  asked  complete  pretests  and  posttests  on  the 
scientific  content  of  the  tapes  and  feedback  on  the 
effectiveness  of  the  lessons.  In  addition*  the 
tapes  will  be  broadcast  on  channel  16  in  Tampa 
(14USF),  and  efforts  will  be  made  to  evaluate  their 
impact  on  the  viewers* 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Clifford  W.  Chang  USE  8750196 

University  of  West  Florida  FY87  $25*708 

Pensacola,  FL  Chemistry 

"Mass  Spectrometry  as  an  Instructional  Tool  in  the 
Undergraduate  Laboratories'" 

A  gaa  chromatograph/mass  spectrometer  <GC/MS)-  which 
has  recently  been  acquired  by  the  Chemistry 
Department  of  the  University  of  West  Florida  is 
finding  application  in  six  undergraduate  courses  ^nd 
in  directed  student  research.  Courses  in  basic 
organic  chemistry*  with  a  variety  of  majors*  and 
advanced  organic  chemistry,  with  chemistry  and 
allied  health  science  majors  are  significantly 
enhanced  by  the  availability  of  this  system. 
Students  are  enabled  to  collect  and  evaluate 
firsthand  data  as,  for  example^  (1)  separating  and 
identifying  halocarbons  by  examining  *:he  molecular 
ions  formed,  (2)  differentiating  between  isomers 
such  a£t  methyl  p-hydroxybenzoate  anc!  p^methoxy- 
>'*i*:''oic  acid  by  'examining  the  fragmentation  ions, 
(3)  t'^^P^^^^^  ind  analyzing  volatile  orgatio^ 
metallics,  and  (4)  evaluating  water  supplies  for 
organic  contami^iant s. 


COLLEGE  SCIENCE  IKSTRUHENTATION 

Thecdore  F.   Elbert  USE  8750068 

University  of  West  Florida  FY87  $47,179 

Pensacola,  FL  Computer  Science 


■*The  Establishment  of  an  Undergraduate,  Real-time, 
Embedded  System  Software  and  Inter  facing 
Laboratory " 

This  project  establishes  an  integrated  laboratory 
to  support  instruction  in  three  areas.  They  are: 
(1)  Development  of  software  that  must  function  in  a 
real-time,  embedded  system  environment ;  {2\  The 
inte/  cing  of  embedded  computers  to  their  external 
env:  i^;nt:  and  (3)  The  relationship  between 
emhr  iiystems  and  the  external  environment. 

The  la:ioratory  will  consist  of  six  Motorola  VME-10 
tnicrocompu ters  that  can  be  interconnected  and/cr 
networked  through  individual  serial  or  parallel 
devices  or  thro^jgh  an  lEEE-4e8  bus.  The  VME-10 
computers  will  be  used  both  singly  and  in 
combination  to  control  plants  simulated  by  COMDYHA 
analog  computers. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Grace  Cbiu 

University  of  West  Florida 
Pensacola.'  FL 

"Thermal  Analysis  Equipment  for 
Laboratory  Instruction  in  Chemistry" 


USE  S851668 
FY88  $21*418 
Ch emistry 

Undergraduate 


A  new  laboratory  course  in  polymer  Chemistry  is 
being  introduced  with  the  acquisition  of  a  thermal 
analysis  ayst  em  for  differential  scanning 
calorimetry  iT>SC)  and  thermogravimetric  analysis 
(TGA)  ,  The  equipment  is  also  being  used  in  five 
undergraduate  courses  cover ing  analytical, 
inorganic,  organic,  and  physical  chemistry.  The 
equipment  is  being  utilised  to  expand  the  offerings 
in  undergraduate  research .  Sophomore,  junior*  and 
senior  students  are  studying  the  properties, 
structure,  find  reactions  of  a  variety  of  compounds 
using  thermal  analysis  as  a  probe.  The  thermal 
analysis  instrumentation  provides  a  dual  benefit  in 
improving  the  courae  offerings  and  updating  the 
instrument  holdings  to  enable  the  characterization 
of  f'Olymers*  Instruction  in  polymer  chemistry  in  the 
undergraduate  curriculum  been  neglected  in  many 

institutions,  With  the  thermal  analysis  system  with 
DSC  TGA   capabilities ,    new  experiments   can  be 

introduced  throughout  the  curriculum  meeting  the 
recommendations  of  the  Comnnittee  on  professional 
Training  of  the  American  Chemical  Society  in  this 
important  area. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


COLLEGE  SCIENCE  INSTRUHENTATION 

George  H.   Stopp.   Jr*  USE  8852720 

University  of  West  Florida  FYe8  $9,554 

Pensacola.  FL  Geography 


"Enhancing  Computerized  Cartographic  Instruction  in 
an  Undergraduate  Geography  Program" 

This  project  establishes  a  capability  in  computer 
assisted  cartography  in  the  Geography  program. 
Computer  assisted  cartographic  techniques  and 
processes  are  an  integral  part  of  several 
undergraduate  geography  courses*  significantly 
enhancing  the  level  oi  learning  among  both 
geography  majors  and  other  students  who  look  to 
Geography  as  a  corollary  science  to  their  major 
discipline,  jn  addition  to  integration  of  the 
equipment  into  four  technique  courses,  computer 
assisted  cartography  is  introduced  as  a  discrete 
learning  unit  into  the  entire  array  of  geography 
courses,'  thus  serving  a  wide  audience  from  the 
entire  University.  The  goal  is  to  provide  studertts 
with  an  opportunity  for  hands-cn  experience  with 
computer  assisted  cartographic  techniques  and  to 
allow  them  to  participate  in  the  expanded 
geographic  analytic  processes  associated  with  these 
techniques. 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMENTATI DN 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 
1967 


Harry  Wistrand 
Patricia  M.  White 
Agnes  Scott  College 
Decatur,  GA 


USE  6852671 
Fy66  $32,54  5 
Biology 


Pamela  W,  Coffield 
Mathematics 

Brookstone  School 
Columbus,  GA 


Daniela  M.  Taylor 
Sc  ince 
Norcross  High  School 
Norcross,  GA 


1988 

Ralph  Stewart 
Mathematics 
Heritage  High  School 
Conyers*  GA 


Jeffrey  D.  Cramer 
Science 

Ronald  HcNair  Senior  High  School 
Atlanta.  GA 


COLLEGE  Science  instrumentation 

Elizabeth  Bottomley 
Agnes  Scott  College 
Decatur.  GA 


USE  8852283 
FYSa  $16,132 
Chemistry 


"Improvements  in  Molecular  Emission  Experimentation 
rt  the  Undergraduate  Level"" 

t  students'  basic  understanding  of  molecular 
emission  phenomena  and  the  measurement  applications 
which  contribute  to  knowledge  of  excited  states  and 
energy  transitions  is  being  improved*  Through  the 
use  of  a  com put  er -con  trolled  luminescence 
spectrophotometer  and  a  stopped- flow  accessory^  new 
experiments  are  being  incorporated  in  orga,iic, 
biochemistry,  and  physical/analytical  laboratories 
for  both  majors  and  non-majors .  Students  in  lower 
and  upper  division  courses  are  having  an  enhanced 
exper  ien  ce  with  fundament al  principles  of 
exci  tation-emission  *  chemiluminescence^ 
in  termolecular  energy  transfer,  excited-state 
lifetimes,  and  analytical  applications  of 
lu^ninescence  in  elucidating  biochemical  reactions. 
The  undergraduate  research  program  is  also  being 
facilitated'  as  well  as  a  secondary  school  chemistry 
teacher's  Staff  Development  Program  under  the 
auspices  of  a  grant  from  the  State  of  Georgia 
Department  of  Education.  The  entire  project  is 
promoting  a  significant  advance  in  unifying  concepts 
related  to  structure  and  energy  transitions. 

The  grantee  is  matching  the  award  from  non-Federal 
sources ■ 


"Instructional  Equipment  to  Improve  Undergraduate 
Molecular  and  Cellular  Biology  Laboratories** 

To  provide  students  with  experimental  knowledge  of 
key  aspects  of  cellular  structure  and  function, 
this  department  is  adding  laboratory  exercises  to 
its  Cellular  and  Molecular  Biology  programs . 
Laboratory  work  is  being  provided  for  the  first 
time  in  conjunction  with  Molecular  Genetics:  ^ 
project  in  molecular  genetics  is  being  added  to 
Microbiology:  improved  experiments  in  cellular 
biochemistry,  respiration,  and  photosynthesis  are 
being  introduced  into  the  Cellular  Physiology  and 
Biochemistry  laboratories . 

Xhfse  laboratory  improvements  required  the  new 
equipment  that  is  being  provided  through  this 
project.  The  equipment  includes:  gel 
electrophoresis  and  blotting  equipment  ,  a 
sequencing  gel  reader^  two  centrifuges,  a 
refrigerator,  a  -70*C  freezer,  water  baths  ^  a  gel 
photographic  unit^  an  analytical  balance,  a 
table-top  autoclave*  an  orbital  platform  shaker  for 
gel  staining  procedures  *  a  microprocessor- 
controlled  UV-visible  spectrophotometer*  a  tissue 
homogenizer,  and  oxygen-monitoring  systems. 

With  this  equipment,  students  can  do  investigations 
in  areas  previously  studied  only  through  lectures 
and  reading.  The  combination  of  theoretical  and 
experimental  understanding  of  cellular  biology  made 
possible  by  the  new  laboratory  activities  provides 
preparation  essential  to  their  pursuit  of  advanced 
degrees  and  careers  in  the  life  sciences. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources^ 


TEACHER  ENilANCEHENT  PROGRAM 

Surendra  N*  Pandey 
Albany  State  College 
Albany*  GA 


TPE  8751871 
FYSS  $273,238 
Physics 


"Professional  Development  and  Enrichment  Program 
for  Physics  and  Physical  Science  Teachers  of  Grades 
7-12** 

This  is  a  39-month  program  for  underprepared 
physics  and  physical  science  teachers  from  the  area 
surrounding  Alhany ,  Georgia .  This  program  will 
pro  vi  de  si  gni  f icant  cont  ent  and  pedagogical 
in  physics  for  16  high  school  physics 
and  similar  training  in  physical  science 
junior  high  school  teachers.  Teachers 
for    the    program    will    participate    in  a 


training 
teachers 
for  16 
selected 

series  of  three  six-week  summer  workshops  together 
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with  academic  year  follow-up  activities.  Graduate 
credit  will  be  available  for  each  summer  workshop 
completed.  The  workshops  are  Intended  to  equip  the 
participants  to  serve  as  resource  teachers  in 
physics  or  physical  science  In  their  schools  and 
school  districts,  Albany  State  College  is  a 
traditionally  black  institution .  This  program  is 
expected  to  serve  a  substantial  number  of  minority 
teachers. 


CAREER  ACCESS  OPPORTUWITIES 

Melvin  R.  Webb 
Clark  College 
Atlanta,  GA 


USE  6850618 
Fy88  $720,000 
FYe9  $800,000 
FY90  $800,000 
FY91  $800,000 
FY92  $500,000 
Minority  Centers 


TEACHER  E»HANCEME»T  PROGRAM 

David  C-  Robinson 
Albany  state  College 
Albany,  GA 


TPE  8751306 
FY87  $  97,402 
FYSe  $107,397 
Environii..::nt  aX 


''Ecological 
Educ  ,ion" 


Institute     for     Improvi  ng  Science 


An  analysis  of  need  of  groups  revealed  that  science 
teachers  need  additional  training  to  effectively 
teach  ecological  concepts,  principles,  related 
process  skills  and  environmental  issues  to  their 
students.  To  help  meet  this  specific  need,  an 
ecological  institute  is  being  offered  for 
twenty- five  middle  grade  and  high  school  teachers 
per  year  for  two  years.  The  proposed  objectives  of 
the  institute  are:  (1)  To  develop  and  assess  a 
course  in  ecology  tor  science  teachers  that 
emphasizes  acquisition  of  concepts,  principles,  and 
inquiry'  processes;  (2)  To  teach  the  course  to 
selected  teachers  using  the  Keller  Plan  and  modular 
techniques  for  acquiring  an  understanding  of 
environmental  issues,  ecological  knowledge,  and 
process  skills:  and  t3)  To  provide-  the  teachers  with 
ecological  act  ivities  that  permit  "hands-on** 
experiences  in  studying,  collecting,  identifying  and 
preserving  terrestrial  and  aquatic  organisms. 

TO  ensure  the  achievement  of  the  objectives ,  the 
institute  will  be  conducted  each  year  for  six  weeks 
during  the  summer  and  at  several  one-day  eventa 
during  the  academic  year.  The  institute  will  be 
composed  of  two  segments.  The  first  will  occur  on 
the  Albany  State  College  campus  and  on  SaPelo 
Island,  Georgia,  During  the  first  four  weeks  of  the 
summer,  participants  will  be  engaged  in  the  modular/ 
discussion  part  of  the  co\;rse,  including  laboratory 
activi  ti  es «  The  last  two  weoks  will  involve 
activities  conducted  at  Georgia  Marine  Institute  on 
Sapelo  Island,  The  second  segment  of  the  institute 
(workshops)  will  be  conducted  at  the  schools  of  the 
participants  during  the  following  academic  year. 
During  this  time,  the  institute  staff  will  teach 
ecological  concepts  and  process  skills  of  the 
institute  to  the  in-service  teachers '  colleagues . 
Additionally,  at  these  workshops*  the  staff  will 
conduct  local  field  trips  for  the  teachers,  and 
provide  advice  to  them  while  they  develop  teaching 
materials  that  reflect  Information  learned  at  the 
institute. 


"The  Atlanta  Comprehensive  Regional  Center  for 
Minorities*' 

This  project  involves  a  cooperative  effort  among 
the  institutions  of  the  Atlanta  University  Center 
(Atlanta  University,  Clark  College ,  Morehouse 
College,  Morris  Brown  College,  and  Spelman 
CollegeK  together  with  Georgia  State,  Georgia  Tech 
and  the  Atlanta  Public  Schools ,  It  consists  of  a 
set  of  coordinated  activities,  targeted  initially 
throughout  Metropolitan  Atlanta*  designed  to  signi- 
ficantly increase  the  representation  of  minorities 
in  careers  in  science,  engineering  and  technology. 
The  broad-based  approach  taken  to  solve  the  under- 
representation  problem  centers  on  the  establishment 
of  coalitions  among  colleges,  public  schools  and 
community  organizations ,  The  activities  include 
formal  education  during  the  precollege  and  under- 
graduate years  and  informal  science  education  for 
all  ages  from  early  childhood  through  the  adult 
years,  A  set  of  coordinated  activities  are  being 
implemented ,  with  responsibilities  distributed 
among  the  several  in: titutions  and  organizations. 
For  example,  Saturday  Science  Arademies  for  ele- 
mentary students  will  be  establisned  at  several  of 
the  institutions  (patterned  on  the  model  developed 
at  Clark  College)  and  summer  enrichment  institutes 
will  be  taught  by  teams  of  faculty  from  the  Atlanta 
University  Center,  Georgia  $tate  and  Georgia  Tech. 
At  the  undergraduate  level,  Georgia  Tech  will  play 
the  lead  role  in  a  six~week  summer  enrichment  pro- 
gram for  minority  Si.udents  in  engineering  following 
their  freshman  year,  while  Georgia  State,  with  a 
major  role  in  teacher  education,  will  be  respon- 
sible for  developing  and  implementing  the  5-yeor 
MAT  and  M.S,  programs.  The  informal  science  educa- 
tion component ,  developed  cooperatively  with  other 
Atlanta  groups,  e,g,  APPLE  Corps  and  Zoo  Atlanta, 
involves  a  number  of  activities  such  as;  "Science 
is  for  Everybody"  consisting  of  portable  learning 
units  based  on  permaiient  exhibits  from  Atlanta's 
major  science/ technology  centers;  Science  and 
Technology  Programs  for  Boya  Clubs  and  Girls  Clubs: 
and  Community  Forums  on  Effective  $chools ,  A  cen- 
tral project  focus  is  on  instructional  strategies 
which  will  nurture,  encourage  and  motivate  students 
wirhin  the  context  of  science  experiences. 

This  project  is  an  excellent  example  of  a 
Comprehensive  Regional  Center  for  Minorities,  It  is 
targeted  at  a  minority  population  of  substantial 
size  (600,000),  and  it  is  comprehensive  in  terms  of 
attention  to  the  various  educational  levels  and  age 
groups,  in  disciplinary  coverage*  in  coordination 
and  cooperation  among  school  systems,  colleges  and 
universities  and  community  organizations,  and  in 
its  £ocus  on  nurturing,  encouraging  and  motivating 
minority  students.  $ignif leant  additional  financial 
support  is  being  contributed  to  the  project  by  the 
participating  organizations  and  groups. 
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YOUNG  SCHOLARS 


TEACHER  ENHANCEMENT  PROGRAM 


George  E,  Stanton 
bfllllam  S,  Birkhead 
Glenn  D .  Stokes 
Columbus  College 
Columbus,  GA 


RCD     88  50264 
FY88  $42,598 
FYe9  $42,598 
Ecology 


Robert  J*  Jensen 
Emory  University 
Atlanta,  GA 


TPE  8751325 
FY89  $95,8  52 
FY90  $95,838 
Mathematics 


"Science  Challenge" 

The  Science  Challenge  Program  of  Columbus  College  is 
designed  to  expose  science  students  (9-12  grades)  to 
scientists  in  a  *Tariety  of  disciplines  and  to 
provide  opportunities  for  questioning^  experimental 
d<_^ign,  sampling,  management  of  data,  analysis  of 
results^  drawing  Inferences  and  presentation  of 
findings. 

Using  stream  ecosystems  as  an  operational  milieu, 
part  Iclpants  take  measurements'  use  instrumen- 
tation, and  topographic  maps^  exercise  personal 
leadership,  employ  personal  computers  as  research 
tools,  design  studies,  collect  and  process  samples, 
manage  results,  design  tables  and  graphs,  draw 
Inferences '  and  report  findings.  Three  faculty 
provide  careful  *  Individualized  guidance  throughout 
the  project .  Ideas  regarding  sclent Ific  ethics  and 
career  opportunities  in  science  are  woven  into  the 
fabric  of  the  6--week  program.  Faculty,  who  possess  a 
record  of  effective  work  with  female  and  minority 
students  will  make  an  assertive  effort  to  maximize 
participation  by  these  populations  which  are  poorly 
represented  in  sclenti  fic  professions . 


'^A  Teacher  Enhancemeiit  Model  for  Integrating 
Computer  Mlcroworlds  in';o  Middle  Grade  Mathematics'' 

This  th  ree-year  collaborative  between  Emory 
University,  Atlanta  Public  Schools  and  IBM  will 
develop  a  prototypical  model  for  teaching  middle 
school  teachers  to  incorporate  mathematical/ 
computer  mi  crow or Ids  into  the  ma  thema  ti  cs 
curriculum.  Each  year  teams  of  three  teachers  from 
five  middle  schools  will  participate.  Thirteen  '^f 
the  15  teachers  will  be  minorities. 

The  teachers  will  participate  in  an  intense  three- 
day  session  at  IBM^  two  half -day  monthly  meetings 
during  the  academic  year,  and^  with  on-site 
assistance  of  Emory  staff,  use  the  computer 
mlcroworlds  in  their  regular  mathematics  classes. 
Five  of  these  teachers  will  be  chosen  to  be  mentors 
to  the  fifteen  new  teachers  of  the  next  year. 
During  the  third  year,  the  project  will  be  taught 
by  the  Atlanta  Public  School  teachers  and  staff. 

Anticipated  project  products  include  curriculum 
materials  integrating  nicroworlds  into  the 
ma thema t  ics  curriculum,  teachers  development 
training  materials,  and  complete  descriptions  of 
all  project  activities  so  that  the  project  can  be 
replicated. 


COLLEGE  SCIENCE  INSTRUMENTATION 

G  William  Donaldson  USE  8852380 

Emanuel  County  Junior  College  FY89  S9,478 

Swainsboro*  GA  Chemistry 

"Enhancing  Freshman  Chemistry'* 

The  Instruction  in  General  Chewistry  is  being 
improved  by  using  technology  which  permits 
interaction  by  the  students.  An  integrated  system 
consisting  of  two  computers  corrected  to  laser  disc 
players  with  special  touch  sensitive  monitors  have 
been  added  to  the  chemistry  instructional  program. 
The  technology  is  providing  remedial  instruction  for 
the  marginal  students^  supplemental  instruct  Ion  for 
the  better  students^  and  laboratory  simulations  for 
all  of  the  students.  As  a  results  students  are 
having  experiences  that  were  n:>t  previously 
possible. 

The  grantee  Is  matching  the  award  from  non-Federal 
sources  * 
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COLLEGE  SCIENCE  INSTRUMENTATION 

F.  Jalali  USE  8750539 

Fort  Valley  State  College  FY87  Sl8,570 

Fort  Valley,  GA  Electrical  Eng 


"Data  Acquisition  workstations  for  the 
Undergraduate  Linear  Circuit  Laboratory'" 

This  project  will  equip  an  advanced  electronic 
laboratory  with  six  experiment  stations .  Each 
station  will  contain  an  IBM  PC/XT^  a  Keithley  Data 
Acquisition  System  and  a  Digital  Multimeter  with 
analog  outputs^  The  stations  will  allow  very  rapid 
data  collection^  leading  to  an  increase  in  the 
number  of  experiments  that  the  students  will  be 
able  to  perform.  Rapid  data  collection  will  also 
allow  the  students  to  examine  the  circuit 
characteristics  3s  the  parameters  are  changed 
resulting  in  a  fuller  understanding  of  the  design 
of  circuits. 


!  08 


NSF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


YOUNG  SCHOLARS 

Sauveur  Hahotiere 

Hark  Latimore 

Charles  Hagee 

Fort  Valley  State  College 

Fort  Valley.  GA 


RCD  BB50066 
FYBS  S39.100 
FY99  S39,100 
Life  Sciences 


"Young  Scholars  Project  for  High  Ability  and  High 
Potential  Secondary  High  School  Students" 

The  Objectives  of  this  Voung  Scholars  project  are  to 
prepare  and  motivate  minority  high  school  juniors 
and  seniors,  including  vomen  and  the  disabled,  for 
college  education  leading  to  advanced  degrees  and/or 
professional  careers  in  science,  agriculture,  and 
engineering.  Summer  activities  over  an  9-week  period 
include:  (l )  A  3- day  orientation  with  a  roundtable 
discussion  on  career  opportunities,  involving  the 
students,  the  project  staff  and  representatives  from 
academic,  public  and  private  institutions  involved 
in  research  and/or  development  in  chemistry, 
physics ,  engineeri  ng ,  agri  culture  and  other 
science-related  areas:  (2)  Pre^college  classes  and 
laboratories  involving  all  participants  and  designed 
to  enhance  their  interest  in  and  knowledge  of 
pre -calculus,  chemistry^  physics,  elementary 
statistics  and  computer  use:  (3)  Research  and/or 
scientific  exercises  in  the  areas  of  agricultural 
engineering,  plant  and  soil  sciences ^  agricultural 
economics  and  rural  sociology,  and  animal  science: 
and  (4)  Field  trips  focused  primarily  on  academic, 
public  and  private  institutions  involved  in  research 
and/or  development .  Each  student  is  introduced  to 
the  philosophy  of  science  vith  special  emphasis  on 
the  role  of  science,  research  methodology  and 
integrity  in  scienti  fic  research.  These  activities 
are  individually  executed  under  the  supervision  of 
an  advisor.  Seminars  are  scheduled  to  promote 
interaction  among  the  participants. 


given  teachers  greater  flexibility  in  the  selection 
of  instructional  video  resources .  Two  limiting 
factors  remain:  and  inability  on  the  part  of  the 
teachers  to  determine  which  video  meets  specific 
instructional  needs  and  a  lack  of  video  equipment 
in  the  classroom.  The  Georgia  Department  of 
Education  ar.d  the  Clarke  County  School  System  will 
develop  and  implement  a  model  project  which 
demonstrates  that  optimal  video  utilization  is 
achieved  if  teachers  are  provided:  1)  easy  access 
to  video  equipment  in  the  classroom,  2)  video 
materials  that  support  their  instructional  needs, 
and  3)  instruction  in  the  use  of  video  materials 
and  the  operation  of  video  equipment.  This  project 
will  equip  each  math  and  science  classroom  in 
Clarke  County  with  a  videocassette  recorder  and 
television  monitor,  provide  each  school  with  a 
collection  of  math  and  science  video  resources^  and 
provide  teachers  vith  a  comprehensive  video  index, 
and  development  in  the  utilization  of  video 
resources .  The  project  will  measure  and  compare 
level  of  video  usage  before  and  after  classrooms 
are  equipped  with  easily  accessible  equipment. 
That  quality  video  materials  increase  learning  has 
been  documented.  The  potential  for  improving 
teaching  and  learning  through  the  use  of  new 
technologies  has  also  been  demonstrated.  However, 
the  demands  of  the  classroom  teachers  tend  to 
preclude  their  taking  the  steps  now  necessary  to 
utilize  the  technologies.  This  project  will  provide 
a  model  as  well  as  documentation  that  teachers  want 
and  will  use  improved  methods  of  instruction  if 
unreasonable  demands  are  not  made  in  order  to  use 
the  methods. 


CAREER  ACCESS  OPPORTUNITIES 
E.Jo  Baker 

Georgia  Tech  Research  Corporation 

Georgia  Inst  of  Technology 
Atlanta,  GA 


USE  9850660 

pyee  S9o,b69 

other  NEC 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Elizabeth  Kirby 

Carolyn  C.  weddle 

Georgia  Departmiint  of  Education 

Atlanta,  GA 


MDR  6751204 
FYS?  S153,320 

pyaa  S20i,954 

FY99  S595,340 
FY^O  S  57.310 
Broadcasting 


""Demonstration  Project 
Utilization,  Grades  K-12" 


Model     Plan     for  Video 


Optimal  use  of  video  resources  as  an  integral  part 
of  instruction  in  K-12  public  schools  has  been 
hampered  by  the  difficulty  teachers  ejtperience  in 
obtaining  video  materials  that  meet  specific 
instructional  meeds,  and  obtaining  access  to  video 
equipment.  A  project  conducted  by  the  Georgia 
Department  of  Education  in  the  late  1970 '  s 
demonstrated  that  utilization  of  instructional 
television  (ITV)  materials  increased  if  teachers 
were  given  input  into  the  selection  and  scheduling 
of  ITV  programming .  Since  that  time,  the  use  of 
broadcast  in  Georgia  as  a  means  of  resource 
distribution    instead    of    resource    scheduling  has 


ERIC 


'Tuturescape  Expands" 

This  model  project  is  designed  to  raise  the 
aspirations  and  preparation  levels  of  young  women 
in  the  middle  and  junior  high  school  grades^  which 
represents  a  strategic  point  in  the  academic 
development  of  women,  to  increase  their  awareness 
of  the  wide  range  of  science  and  technology  related 
career  opportunities  open  to  them  provided  they 
prepare  themselves  academically.  These  objectives 
are  being  realized  by  putting  these  students  in 
direct  and  continuing  contact  with  role  models, 
both  college  students  and  professionals .  The 
schedule  of  project  activities  includes  three 
one-day  programs  at  Georgia  Tech^  two  for  public 
schools  and  one  for  private  schools.  Approjtimately 
300  Students  and  30  sponsors  (teachers,  counselors, 
parents)  attend  each  session.  Twenty  to  thirty 
women  in  various  science  and  technology  related 
careers,  together  with  twenty  college  science 
students,  interact  with  each  group  of  students. 
Graduate  students  or  faculty  will  provide 
laboratory  demonstrations  involving  science  or 
engineering   projects .   A   follow-up  newsletter  that 
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will  urge  a  response  will  be  sent  to  each  student  in 
order  that  the  Impact  of  the  program  will  be 
enhanced.  The  evaluation  component  of  the  project 
includes  In  depth  surveys  of  students  and  counselors 
to  determine  changes  in  the  types  of  curricula 
pursued,  and  changes  in  career  plans  as  a  result  of 
participation.  Future  plans  include  the  development 
of  programs  of  longer  duration  ifi  which  young  women 
would  be  in  residence  on  the  campus  for  several 
days.  The  network  of  presenters  will  be  expanded  to 
include  faculty  at  neighboring  institutions^  such  as 
the  Communicable  Cisease  Center, 


The  need  to  solve  the  practical  laboratory  problem 
provides  the  rat  ionnle  for  lecture-recitation 
topics .  Personal  contact  with  the  participan*'?  is 
maintained  about  once  a  month  during  the  following 
academic  year.  About  25  percent  of  the  lecture  time 
in  the  summer  and  academic  year  is  devoted  to 
career  development  and  science  ethics  topics.  In  a 
second  summer  continuation  project  three-quarters 
of  the  first  summer's  participants  return  to  work 
with  their  choice  of  a  faculty  research  director. 


COLLEGE  SCIENCE  IMSTRUMEMTATIOM 


Robert  A.  Pierotti 

Georgia  Institute  of  Technology 

Atlanta,  GA 


USE  8750927 
FY87  S50.000 
Ch  emi  s  t  ry 


"Effective  Utilization  of  Chemical  Instrumentation 
in  Undergraduate  Instruction:     A  Regional  Approach" 

This  project  is  continuing  and  expanding  an  effort, 
begun  several  years  ago,  to  provide  maintenance  and 
repair  service  for  chemical  instrumentation  at 
undergraduate  institutions  in  the  southeast  ^  The 
service  is  provided  by  trained  electronic  personnel 
working  from  a  mobile  van  out  fitted  as  an 
electronics  shop^  and  includes  repair,  maintenance, 
calibration^  and  consultative  instruction  among  the 
offerings  available.  In  the  history  of  operation  to 
date,  84  undergraduate  institutions  in  Alabama, 
Florida^  Georgj.ar  North  Carolina^  South  Carolina  and 
Tennessee  have  been  involved  and  over  3000 
instruments  have  been  serviced  and  calibrated.  It  is 
anticipated  that  50  colleges  and  universities  and 
over  5000  students  will  be  affected  each  year  by 
this  project .  Institutions  served  include  a  number 
of  colleges  for  minorities  and  women. 


yOUNG  SCHOLARS 

ConaXd  G.  Hicks 

Georgia  State  Universi  ^.y 

Atlanta.  GA 


RCD  8850175 
FY88  S42.774 
Fy89  S42.744 
Chemistry 


"Chemistry  Applied  to  Solving  Problems  in 
Technological  Societies" 


Modern 


Twenty  high  school  students  with  limited  chemistry 
background  work  for  8  weeks  during  the  summer  in  the 
Chemistry  Cepartment  of  Georgia  State  University, 
Participants  develop  basic  research  skills  and 
knowledge  of  chemical  science  as  they  work  with 
practicing  scientists  in  an  intensive,  hands-on. 
laboratory-oriented  project .  Students  evaluate  the 
fundamental  character  of  their  assigned  mixed  ligand 
solvent  extraction  reagents,  and  attempt  to  use  the 
extraction  reagents  to  find  a  solvent  extraction 
system  for  separating  and  recovering  a  vital  metal 
from  a  low-grade  ore,  scrap  metal.  industrial 
by-product,  or  waste  effluent. 


er|c 


FACULTY  ENHANCEMENT 

Curtis  T.  Sears,  Jr. 
E.Kent  Darefield 
Georgia  State  University 
Atlanta.  GA 


USE  8854202 
Fy88  S153,272 
FY89  S156,584 
pySO  S159,844 
Chemistry 


Undergraduate  Faculty  Enhancement  in  Chemistry:  A 
Series  of  Regional  Workshops** 

Georgia  State  University  (GSU)  and  the  Georgia 
Institute  of  Technology  (GIT)  will  operate  an 
Undergraduate  Faculty  Enhancement  project  in 
Chemistry  for  Georgia  and  surrounding  Southeastern 
U.S.  states.  The  project  will  improve  the  ability 
of  faculty  at  two-  and  four-year,  public  f^nd 
private,  institutions  to  teach  a  modern  program  in 
Chemistry, 

The  major  activities  of  the  project  are  15  one-week 
workshops  and  six  2-day  mini -symposia.  Workshop 
topics  are:  (l )  molecular  modeling;  <2)  mass 
spectrometry;  (3)  micro CO mputer-inst  rumen t 
interfacing;  {4)  FT  NHR;  (5)  chromatography;  (6) 
application  of  molecular  orbital  theory  to  organic 
and  inorganic  ch  emist ry .  Mini -symposia  are 
mini -courses  in;  (l)  organometallic  chemistry  and 
homogeneous  catalysis;  (2)  solid  state  chemistry 
and  superconductivity;  <3)  ONA  chemistry  and  its 
application  to  biotechnology.  The  workshops  and 
mini-symposia  will  be  taught  by  GSU  and  GIT 
faculty.  Additionally,  prominent  specialists  from 
other  institutions  will  serve  as  keynote  speakers. 
Annual  reunions  of  all  participants  during  the 
preceding  12  cnonths  will  also  be  held  to  exchange 
experiences  in  implementing  new  methods  in  the 
curriculum.  Over  a  three-year  period.  1710 
participant-days  are  scheduled.  A  compilation  of 
all  innovations  in  the  cour^ework  at  undergraduate 
colleges  resulting  from  the  project  will  be  sent  to 
all  project  participants .  In  addition  to  the  NSF 
grant ,  participants  *  institutions  will  contribute 
about  5%  in  travel  funds  toward  the  operation  of 
the  project . 
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RESEARCH  IN  TEACHING  AND  LEARNING 


COLLEGE  SCIENCE  INSTRUMENTATION 


Michael  U,  Smith 
Mercer  University 
Macon,  Ga 


MDR  6609356 
FYS?  $65,465 
FYee  $63,677 
FYe9  $70,170 
BialaQY 


"Development  of  a  Comprehensive  Model  of  Problem 
Solving  in  Classical  Genetics" 

The  purpose  of  this  project  is  to  extend  an  ongoing 
research  program  which  seeks  to  understand  the 
nature  of  problem  solving  in  classical  genetics. 
Previous  research  by  the  Principal  Investigator  has 
demons t  rated  numerous  disti notions  between 
successful  and  unsuccessful  pioblem  solvers  on  a 
variety  of  moderately  difficult  genetics  problemis . 
The  proposed  research  will  supplement  and  extend 
work  with  difficult  genetics  problems.  It  will  also 
supplement  and  extend  this  data  by  analyzing  the 
video  taped  interviews  of  a  broad  range  of  subjects 
as  they  attempt  to  solve  ^'real-world**  genetics 
problems  such  as  those  requiring  the  analysis  of 
pedigrees  or  of  non-idealized  experimental  data.  The 
problem  representation  study  of  Chi,  Feltovich,  ai;d 
Claser  <19B1>  will  also  be  essentially  replicated  in 
an  effort  to  obtain  preliminary  data  regarding 
planning.  During  these  studies  and  an  additional 
longitudinal  study  of  four  subjects,  special 
emphasis  will  be  placed  on  identifying  potential 
developmental  patterns.  Based  on  these  findings,  a 
computer  program  is  to  be  generated  which  will  model 
the  genetics  problem- solving  performance  of  subjects 
from  a  variety  of  levels  of  expertise. 


Marlon  Furr 
Patrick  Johnson 
Paine  College 
Augusta,  GA 


USE  B7508B1 
FYe7  $29,604 

Biology 


*'Compu t  er-Cont rol  led  Instrumentation  for  the 
Improvement  of  Introductory  Undergraduate  Biology 
Laboratories" 

Computer-based  laboratory  control  centers  (each 
including  n  Macintosh  microcomputer,  a  high  reso- 
lution pH  metor,  controlled-temperature  water  bath, 
programmable  stirrer /hot  plate,  spectropho- 
tometer, compound  microscope,  electronic  balance ^ 
and  centrifuge)  are  facilitating  the  development  of 
computer,  analytical,  statistical,  and 
observational  skills  for  students  enrolled  in  the 
in  t roduc tor y  Principles  of  Biology  course , 
Competencies  are  being  developed  through  a  series 
of  Biology  projects  requiring  skill  in  monitoring, 
data  collection,  statistical  analysis,  modeling, 
and  report  generation , 

With  this  new  academic  thrust,  even  lower  division 
students  are  becoming  better  prepared  to  undertake 
undergraduate  laboratory  research,  to  complete 
major  field  projects,  and  eventually  to  participate 
successfully  in  graduate,  medical,  dental,  and 
other  professional  programs. 


COLLEGE  $CIENCE  INSTRUMENTATION 

Troy  L,  Story,  Jr,  USE  6750001 

Morehouse  College  FY87  $45,646 

Atlanta,  GA  Chemistry 

"Multl -Course  Instrumentation  Laboratory" 

A  multi -course  instrumentation  laboratory  has  b^en 
established  in  the  Chemistry  Department  at  Morehouse 
College,  This  laboratory  Includes  equipment  for  the 
instrumental  part  of  a  traditional  undergraduate 
chemistry  laboratory  together  with  a  laser 
laboratory  and  a  computer  laboratory.  Courses  have 
been  modified  to  include  the  use  of  computer^ 
interfaced  spectroscopic  equipment  with  appropriate 
software  for  data  analysis ,  laser -based  experiments, 
and  computer "based  Instruction  devoted  to  solving 
chemical  problems  with  the  type  of  software  found  in 
modern  academic  and  industrial  settings.  Majors  in 
chemistry,  biology,  and  physics,  and  students 
pursuing  careers  in  the  health  and  engineering 
professions  are  Impacted  by  the  activities  of  this 
facility.  Since  Morehouse  is  the  only  one  of  four 
colleges  in  the  Atlanta  University  Center  Consortium 
which  offers  all  of  the  upper  division  courses 
required  of  chemistry  and  pre-engineering  majors, 
these  activities  represent  a  unifying  effort 
embr a  cing  students  at  four  undergraduate 
instl tutlons . 


NETWORKS  PROGRAM 

Carolyn  C.  Chesnutt 
Southeastern  Consortium  for 
Minorities  in  Engineering 
Atlanta,  GA 


TPE  8550247 
Fy85  $130,241 
FY86  $221,970 
FY67  $157,419 
Other  NEC 


"Exporting    Success     at     the    Grassroots  Level 
Elaboration     and    Expansion    of     the    SECME  Model 
Through  Support  of  Local  Beacon  School  Networks  in 
the  Secondary  Schools" 

The  purpose  of  this  project  is  to  reach 
significantly  larger  numbers  of  students  and  school 
systems.  SECME  will  develop  and  Implement  a  "Beacon 
Schools**  program  that  will  strengthen  existing 
SECME  schools  and  Introduce  new  schools  to  the 
program.  The  Beacon  $chools  will  provide  assistance 
to  other  SECME  schools  in  their  immediate  area  and 
to  other  major  program  activities  and  control  to 
local  sites  through  the  designated  Beacon  Schools. 

The  Beacon  Schools  strategically  located  throughout 
the  southeast  will  use  a  Master  Teacher  Network  to 
accomplish  its  objectives.  Through  team  building 
workshops,  outreach  programs,  bimo,ithly  support  and 
coordination  meetings,  a  monthly  newsletter,  and 
Master  Teacher  meetings,  these  Beacon  Schools  will 
provide  continuous  and  coherent  support  to  all 
schools  in  the  program. 
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This  project  is  timely  and  important  since  it  will 
enable  the  already  established  SECME  program  to 
reach  more  disadvantaged  students ,  especially  in 
rural  areas.  As  a  result  of  this  project,  the  pool 
of  prepared  students  enterir^g  career  s  in 
engineering,  mathematics,  and  science  will  be 
increased  and  the  technological  literacy  of 
disadvantaged  students  in  the  southeast  will  be 
greatly  enhanced. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Preston  A.  White.  Ill 
Southern  College  of  Technology 
Marietta,  GA 


USE  8951403 
FY99  $97,173 
Electrical  Eng 


"Automated  Antenna  Analysis  Laboratory" 

This  project  exposes  students  to  an  Automated 
Antenna  Analysis  Laboratory  (AAAL),  a 
computer -driven  test  and  measurement  system 
equivalent  to  that  used  in  the  Communications 
industry.  Students  using  the  AAAL  study  in  great 
detail  the  performa.ice  of  virtually  all  types  of 
antennas  including  satellite  dishes,  mobile  antennas 
^nd  complex  arrays.  Using  the  AAAL  equipment, 
students  verify  the  performance  of  their  antenna 
designs  while  learning  the  characteristics  of 
automated- test  systems.  This  laboratory  also  serves 
as  a  regional  resource  to  other  Technical 
Institutions  in  the  area. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Gladys  S,  Bayse 
Spelman  College 
Atlanta,  GA 


USE  8953335 
FY8e  $8,149 
Chemistry 


COURSE  AND  CURRICULUM 

Nagambal  Shah 
Spelman  College 
Atlanta,  GA 

"Calculus  Planning  Project" 


USE  8913792 
FY88  $50,000 
Mathematics 


The  proposal  is  a  planning  project  that  will  hold  a 
series  of  seminars  to  focus  on  the  special  needs 
that  women  have  in  the  study  of  calculus  and 
mathematics .  The  culminating  event  will  be  a 
faculty  retreat  and  the  writing  of  a  report  on  the 
faculty  member's  ^'shared  ejcperiences . "  The  project 
will  be  at  Spelman  College,  a  traditional  black 
institution  for  females  with  strong  academic 
tradi  tions .  The  program  will  include  formal 
participation  by  the  Chairman  of  the  Mathematics 
Department  ^t  Agnes  Scott  College,  a  female 
institution  with  equally  strong  academic 
traditions. 

The  year  will  start  with  three  seminars  lead  by 
consultants  with  special  expertise  in  the  area  of 
female  studies  in  mathematics.  The  consultants  are: 
Elizabeth  Fennema,  Lenora  81oom  and  Hhonda  Hughes. 
These  presentations  and  consultations  should 
sensitize  the  faculty  participants  to  the  special 
elements  of  females  studying  mathematics.  Three 
additional  consultants  will  assist  with  three  later 
seminars  that  will  concentrate  on  the  role  of 
computers  in  the  study  of  calculus.  In  the  spring 
term,  a  pilot  section  of  calculus  will  use  and 
investigate  computer  software  specially  designed  to 
assist  in  the  study  of  calculus.  Three 
undergraduate  students  will  help  with  the 
evaluation  of  the  materials.  The  year  will  end  with 
a  two  day  retreat  in  which  the  senior  personnel  and 
a  graduate  student  will  concentrate  on  the 
successful  eJCperiences  that  the  faculty  members 
have  had  in  their  years  of  instructing  female 
students.  With  the  help  of  the  specialized 
consultants,  the  faculty  will  be  sensitive  to  the 
Issues,  able  to  recall  and  clarify  their  collected 
eJCperiences  and  compile  a  report  of  ^'successful 
shared  eJCperiences. " 


RESEARCH  IN  TEACHING  AND  LEARNING 


"Instrumental  Analysis  and  Data  Analysis,  an  Honors 
Chemirstry  Course" 

The  project  is  providing  instruments  and 
microcom^.  Jt  ers  to  support  a  senior-level  Honors 
Chemistry  course.  Instrumental  Methods  and  Data 
Analysis ,  The  course  is  placing  heavy  emphasis  on 
data  acquisition  and  handling  using  computer- 
interfaced  instruments  and  selected  software 
packages  on  microcomputers.  Students  are  then  able 
to  evaluate  the  reliability  of  collected  data  and 
subsequent  calculations  from  their  experimental 
results  on  several  classical  instrumentation 
projects .  Undergraduate  research  efforts  are  also 
being  enhanced  by  this  project. 

The  grantee  is  matching  the  award  from  r.on-Federal 
sources. 


Leslie  P.  Steffe 
University  of  Georgia 
Athens.  GA 


MDR  8550463 
FYe5  $152,912 
FY89  $  18,905 
Mathematics 


"Child  (Generated  Multiplying  and  Dividing 
Algorithms:     A  Teaching  Experiment" 

ApproJCimately  50  teachi.,g  episodes  have  been 
completed  during  the  academic  years  1995-96  and 
1986-97  with  each  of  six  children  who  were  nine 
years  of  age  and  in  the  third  grade  at  the  start  of 
the  teaching  experlTTif'nt ,  Each  teaching  episode  was 
approximately  30  mjnutes  in  duration  and  was 
Video-taped .  This  data  is  now  serving  for 
retrospective  analyses  of  the  construction  of 
multiplying  and  dividing  schemes  by  each  child, 
including  their  concepts  of  multiplication  and 
div|s(tpir> 
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The  basic  goal  of  the  retrospective  analyses  is  to 
formulate  an  itinerary  of  the  step-by  step 
construction  of  multiplying  and  dividing  schemes  by 
each  child.  The  second  goal  is  to  interpret  the 
communicative  interaction  between  each  child  and  the 
teacher  (from  the  point  of  view  of  the  teacher)  and 
to  formulate  models  of  the  evolving  zones  of 
potential  development-- that  which  the  children  can 
learn  under  the  guidance  of  the  teacher^  for  each 
child  given  their  sp^-ific  schemes.  The  third  goal 
is  to  specify  the  problematic  situations  that  were 
used  in  the  teaching  experiment  from  the  point  of 
view  of  both  the  involved  child  and  the  teacher  and 
then  to  establish  the  contributions  of  these 
problematic  situations  to  the  constructive  activity 
of  the  child*  Finally,  the  fourth  goal  ia  to  write  a 
research  book  much  like  the  two  books  "Children '  s 
Counting  Types;  Philosophy,  Theory*  and  Application** 
and  **Const  ruction  of  Arithmetical  Meanings  and 
Strategies**  that  have  been  written  as  a  result  of 
past  teaching  episodes , 


The  FY66  award  provides  supplemental  funds 
completing  the  analyses  and  the  research  book. 


for 


TEACHER  PREPARATION  PROGRAM 

Michael  J,  Padilla 
University  of  Georgia 

Research  Foundation 
Athens,  GA 


TPE  8652036 
FYSe  5459,700 
FYS?  5286,484 
Fy88  5284,141 
Fy89  5  96.647 


"University  of  Georgia  Middl e  Grades 
Education  Project" 


Teacher 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

James        Wilson  MDR  8651611 

University  of  Georgia  FY86  5367.754 

Research  Foundation  nf87  s  6,000 

Athens,  GA  FTf88  $J78.153 

Mathematics 


"A  Revision  of  the  Geometry  and  Measurement 
Strands.  K-6" 

Geometry  and  measurement  are  closely  related  -opics 
that  are*  in  current  elementary  school  curricula, 
usually  taught  in  separate  chapters.  In  reality, 
however*  many  measurements  involve  geometric 
entities.  Similarly,  many  of  the  properties  of 
geometric  figures  are  derived  through  work  with 
measurement.  Thus  it  is  reasonable  that  the 
geometry  and  measurement  strands  be  considered 
together.  This  project  will  revise  both  strands* 
exploiting  the  natural  connections  between  geometry 
and  measurement  to  their  mutual  advantage. 

The  revisions  will  be  based  on  theory,  the  results 
of  previous  research*  and  expert  opinion  as 
presented  in  the  literature.  The  theories  of  the 
van  Hieles  will  be  a  major  basis  for  the  revision 
of  the  geometry  strand.  The  theory  of  Piaget  will 
likewise  form  a  basis  for  revision  of  the 
measurement  strand. 

Fourteen  prototype  units*  seven  in  geometry  atid 
seven  in  measurement,  will  be  developed. 
Calculators  and  computers  will  be  used  whenev<^r 
appropriate:  in  problem  situations,  in 
demonstrations ,  in  open  investigations*  in 
development  and  exploration  of  patterns*  and 
(sometimes)  in  performing  calculations*  The  goal  is 
to  move  mathematics  curricula  from  static  and  rote 
presentations  toward  dynamic  and  meaningful 
investigations . 


This  project  is  developing  a  four-year  model  program 
for  the  preparation  of  middle  school  science  and 
mathematics  teachers ,  There  will  be  new  content 
courses  in  both  science  and  mathematics, 
modification  of  many  existing  science  and 
mathematics  courses,  and  the  development  of 
innovative  ""parallel "  methods  courses  for  each 
content  course,  Numerous  practicum  and  clinical 
field  experiences  will  be  provided  through  the 
program.  Students  will  develop  depth  in  mathematics 
and  science  as  well  as  skills  in  teaching  middle 
school  children. 


The  proposed  program  represents  a  cooperative  effort 
involving  scientists,  science  educators, 
mathematicians ,  mathematics  educators ,  teacher 
educatOLs*  and  public  school  personnel. 

The  project  also  includes  collaboration  with  two 
other  teacher  preparation  programs  in  the  State  of 
Georgia,  The  program  at  Fort  Valley  State  College 
serves  a  large  minority  community,  and  the  program 
at  North  Georgia  College  serves  principally  a  rural 
region , 
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Presidential  Awards  for  Excellence 
in 

Science  end  Mathematics  Teaching 


1907 

Lawrence  S-  Braden 
Mathematics 
lolani  School 
Honolulu,  HI 


Jo  Kanehiro 
Science 
W  R  Farrington  High  School 
Honolulu,  HI 


19Ba 

Kathleen  Goto 
Science 
Hoanalua  High  School 
Honolulu,  HI 


Carey  S*  Inoaye 
Mathematics 
lolani  School 
Honolulu.  HI 


Arthur  L.  Mori  USE  0750869 

Chaminade  University  of  Honolulu  Fye7  $26-550 

Honolulu.  HI  Chemistry 


"KMR  in  Undergraduate  Chemistry  Curriculum" 

The  recent  acquisition  of  a  nuclear  magnetic 
resonance  (NMR)  spectrometer  by  the  Physical 
Science  Department  of  Chaminade  University  of 
Honolulu  is  improving  the  undergraduate  laboratory 
and  directed  research  experience  of  undergraduate 
students.  Freshmen  and  sophocnores  use  the  NMR 
spectrometer  under  close  supervisiztn;  juniors  and 
seniors  use  it  on  a  regular  basis  for  laboratory 
work  and  directed  research .  Nine  different 
chemistry  courses  are  affected,  ranging  from  the 
introduction  of  NMR  theory  in  the  general  chemistvy 
course  to  detailed  study  and  experimentation  and 
research  in  the  advanced  chemistry  courses. 


YOUNG  SCHOLARS 

Sylvia  Yuen 
Richard  L.  Barker 
James  L,  Brewbaker 
Robert  M.  Caldwell 
James  R.  Carpenter 
University  of  Hawaii 

College  of  Tropical  Culture 
Honc^lulu,  HI 


RCD  0850070 
¥YBB  $62,014 
rYa9  $62,014 
Agriculture 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joseph  R.  Mobley^  Jr. 

Chaminade  University  of  Honolulu 

Honolulu.  HI 


USE  a750a6B 
rYe7  $5,650 
Social  Science 


**Behavioral  Sciences  Laboratory  Instrumentation" 

A  Behavioral  Sciences  Laboratory  is  being 
established  specifically  dedicated  to  support  of 
student  research  projects  r  including  those  required 
in  research-related  courses  as  well  as  those  of 
individual  students.  The  IBM  AT  computers^  related 
hardware,  and  SPSS/PC  Plus  Statistics  and  Graphics 
software  package  is  greatly  enhancing  the  level  and 
sophistication  of  student  research  projects  assigned 
for  all  students  in  the  Anthropology,  Sociology^  anJ 
psychology  research  sequence.  The  students  are 
gaining  hands-on  experience  in  creating^  storing  and 
manipulating  their  data  files*  They  are  doing  basic 
to  complex  descriptive  and  inferential  analyses  and 
graphic  presentations  of  their  data*  These  research 
capabilities  are  greatly  enhancing  the  existing 
curriculum  by  providing  students  with  up-to-date, 
technologically  advanced  learning  experience  in 
behavioral  science  research* 


**NSF  Young  Scholars  Pacific  Region  Program" 

The  goal  of  the  nsP  Voung  Scholars  Pacific  Region 
Program  (PRP)  is  to  increase  the  knowledge  of  25 
high  ability  high  school  students  in  the  careers, 
phi losophy  and  ethics ,  and  problem  solving 
methodologies  in  the  mathematical ,  physicals 
biological^  engineering^  and  social  sciences  as 
they  relate  to  agriculture.  Participants  consist  of 
students  entering  grades  10^  11,  Or  12  in  Hawaii , 
American  Samoa^  Guam,  Micronesia.  and  the 
Commonwealth  of  the  Northern  Marianas, 

A  curriculum  which  emphasizes  experimental  learning 
and  offers  variety^-  independence.  and  guided 
discovery  in  knowledge  building  is  provided  to 
participants.  The  PRF  includes  both  a  6-week  summer 
residential  program  and  foxiow-up  activities.  The 
summer  program  consists  of  four  inter-related 
learning  experiences  -  case  studies.  group 
experiences,  field  experiences  ^  and  independent 
projects.  Students  are  housed  in  University  of 
Hawaii  dormitories .  Follow  up  activities  take  the 
form  of  research  projects  under  the  guidance  of  a 
scientific  advisor*  These  are  presented  at  ^  P^P 
forum  held  during  the  academic  year  and  show-cased 
in  science  fairs,  symposia^  publications,  and  other 
forums . 
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IDAHO 


TEACHER  EUHANCEHENT  PROGRAM 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


Monte  D.  Wilson 

Boise  State  University 

Boise,  ID 


TPE  6751245 
FYee  $73, 755 
Geology 


1987 

Ahmad  H.  Dolkhani 
Mathematics 
Pocatello  High  School 
Pocatello,  ID 


Frank  Ireton 
Science 

Mountain  Home  AFB  Jvinior  High  School 
Mountain  Home  AFB,  ID 


1966 

LaRon  Smith 
Mathematics 
Twin  Falls  High  School 
Twin  Falls*  ID 


Robert  C,  Frank 
Science 
Jefferson  Jvinior  High  School 
Caldwell.  ID 


'"Natural  Science  Field  Studies  for  Elementary  and 
Junior  High  Teachers" 

The  focus  of  this  project  is  on  f^.sld 
investigations  in  the  natural  sciences  and  the 
integration  of  various  types  of  basic  field  data  to 
better  understand  the  natural  environment.  During  a 
four-'week  summer  session,  elementary  and  Junior 
high  teachers  will  engage  in  field  investigations 
supported  by  laboratory  activities  and  lectures , 
These  studies  will  be  directed  at  the  management 
issues  of  Idaho' s  public  lands  and  will  include 
many  presentations  and  field  investigations  lead  by 
scientists  from  both  government  agencies  and 
private  industry. 

As  a  part  of  the  summer  class,  the  participants 
will  make  teaching  collections  and  investigate 
various  methods  of  presenting  such  science  content 
in  their  classrooms ,  Follow-up  activities  during 
the  next  school  year  will  emphasize  incorporation 
of  material  from  the  project  into  science  teaching. 
Each  participant  will  prepare  and  pilot  a  teaching 
unit  on  a  topic  related  to  their  summer  experiences 
and  later  share  it  with  their  fellow  teachers.  In 
addition^  the  project  director  and  master  teachers 
will  visit  the  classrooms  of  all  participants,  and 
the  participants  will  exchange  classroom 
visitations  in  order  to  improve  their  teciching 
methods ■ 


COLLEGE  SCIENCE  INSTRUMENTATION 


Richard  J,  Reimann 
Boise  State  Uni  ve  rs  i  t  y 
Boise,  ID 


USE  6851691 
FY68  $12,105 
Physics 


'*High  Resolution  Gamma  Spectroscopy  and  Spectrum 
Analyzer  for  Undergraduate  Laboratories ,  Projects 
and  Undergraduate  Student  Res^^arch'" 

The  grantee  will  purchase  a  high-resolution 
gamma-ray  spectroscopy  system,  and  a  fast  Fourier 
transform  spectrum  analyzer.  This  equipment  will  be 
used  to  provide  research  opportunities  for 
undergraduate  Physics  majors  *  and  to  improt^e 
instruction  in  a  senior  Physics  laboratory  course 
and  a  senior  Computer  Science  covirse.  Planned 
student  projects  include  the  identification  of 
radioactive  isotopes  in  environmental  samples,  and 
investigations  of  magnet  flux  properties  in 
high-temperature  superconductors , 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Francis  A,  Sharpton 
Northwest  Nazarene  College 
Nampa,  ID 


"Laboratory  Modernization  of 
Experimental  Physics  Laboratories" 


USE  8653268 
FY86  $14,614 
Physics 


Und  ergraduate 


The  grantee  will  purchase  six  high-speed 
oscilloscopes.  a  high- resolution  gamma -ray 
spectroscopy  system,  and  an  X-ray  spectroscopy 
system.  This  equipment  will  be  used  to  improve 
instruction  in  both  lower-  and  upper-division 
Physics  laboratory  courses ,  Courses  affected 
include  a  microcomputer  interfacing  laboratory  and 
a  spectroscopy  laboratory.  In  addition,  the 
equipment  will  be  used  by  upper-division  Physics 
majors  for  required  individual  projects. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds  from  non-Federal  sovirces. 
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ILLINOIS 


COLLEGE  SCIEHCE  INSTRUMENTATION 


Presidential  Awards  for  Excellence 
in 

Science  and  Nathematics  Teaching 


1937 

John  Benson 
Mathematics 
Cvanston  Township  High  School 
Evanston*  IL 


Ruth  Rand 
Science 
The  Latin  School  of  Chicago 
Chicago.  IL 


19SS 

w'dlter  Dodge 
Mathematics 
New  Trier  High  School 
Winnetka^  IL 


Frank  Cardulla 
Science 
Niles  North  High  School 
Skokie.  IL 


COLLEGE  SCIENCE  INSTRUMENTATION 

Elisabeth  R.  Hayford 
Associated  Colleges  Midwest 
Chicago^  IL 


USE  3751460 
Fy37  S12.745 
pyeS  S  606 
Mathematics 


"A  Conference  on  Undergraduate  Mathematics  Curricula 
and  Instrumentation" 

The  Associated  Colleges  of  the  Midwest^  in 
conjunction  with  the  Great  Lakes  Colleges 
Association*  sponsored  a  regional  conference  for 
mathematicians  involved  if*  the  undergraduate 
mathematics  curriculum  from  non-PhD  granting 
institutions  in  the  upper  Middle  west*  in  June  19&7. 
The  conference  had  two  primary  goals;  (l )  to 
provide  a  series  of  presentations  analysing  the  ways 
in  which  undergraduate  math^^matics  courses  can  more 
fully  integrate  instrumentation;  and  (2)  to  inform 
participants  who  ^ill  develop  laboratory-based 
mathematics  courses  about  opportunities  for 
assistance  from  the  National  Science  Foundation's 
College  Science  Instrumentation  program^  A  paper  on 
curricular  changes  integrating  instrumentation  into 
undergraduate  mathematics  courses  resulted  from  the 
conference  and  being  distributed  to  participants 
and  more  widely  around  the  country .  The  model  of 
this  regional  meeting  may  be  used  by  NSF  for  other 
regional  meetings  with  similar  goals. 


ERIC 


Peter  j,  Adragna 
Aurora  University 
Aurora^  IL 


USE  8352996 
FY33  S5.960 
Biology 


''Computerisation 
Laboratory" 


of    an    Undergraduate  Physiology 


This  project  continues  a  curricular  plan  initiated 
to  Improve  undergraduate  learning  in  anatomy  and 
physiology.  The  plan  began  with  an  institutional 
grant  that  provided  computer  software  development 
to  augment  the  anatomy -physiology  lecture  series. 
The  Science  Division  developed  a  microcomputer 
laboratory  with  eight  Apple  2E  microcomputers, 
color  monitors^  disk  drives  and  an  Apple  printer.  A 
pilot  study  oC  computerised  data  acquisition  in 
physiology  laboratories  proved  to  attract  student 
'in^ArAClf ,  Further  investigations  and  an  actual 
on- campus  Intelitool  demonstrable:^  preceded  the 
developmental  work  that  led  to  this  grant. 

The  primary  objective  of  the  current  phase  of  the 
project  is  to  interface  computer  technology  with 
the  biology  laboratory  by  using  the  Intelitool 
computerised  system  and  programmable  calculators. 
The  Intelitool  system  stimulates  experimental 
inquiry  and  research  by  providing  data  a^rquisition 
and  analysis  using  Cardiocomp^  Physiogrip. 
Spirocomp  *  and  Flexicomp  packages .  Creative 
laboratory  experiments  are  designed  to  maximise 
critical  thinking  and  analysis.  Additional  printers 
provide  students  with  print-outs  of  graphs  and  data 
sheets .  Programmed  calculators  enhance  statistical 
analysis  and  increase  time  devoted  to  the 
interpretation  of  actual  data.  Besides  improving 
the  physiology  curriculum^  this  project  also  is 
expected  to  encourage  student  interest  in 
scientific  research^  increase  the  number  of 
students  going  on  to  graduate  work  in  science 
(including  women  and  minorities)^  and  e^cpose 
science  student  teachers  to  modern  computerised 
laboratory  technology. 

The  grantee  institution  is  matching  the  hSF  award 
wi  th  an  equal  sum  obtained  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

D.Paul  Mehta 
Bradley  University 
Peoria*  11* 


USE  9853102 
FYeS  $23. 573 
Mechanical  Eng 


''Implemen  t  ation 
System" 


of     A     Modern     Data  Acquisition 


This  project  supports  development  of  a 
microprocessor-based  and  computer-interfaced  data 
acquisition  system  for  the  undergraduate  Mechanical 
Engineering  laboratory.  In  addition  to  data 
generated  In  the  laboratory*  the  students  will  also 
have  the  capability  to  acquire  real  world  data 
through   remote   sensing.    Sensors   are   installed  in 
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the  field  for  the  measurement  of  temperatures* 
pressures  *  flows.  volt-  amperes^  strains.  and 
mechanical  vibrations  on  a  mechanical  system^  The 
signals  from  the  sensors  are  transmitted  to  the  data 
acquisition  laboratory  via  telephone  lines.  This 
provides  the  students  opportunities  for  "^hands  o^*" 
experietice  with  telecommunications  in  the 
acquisition^  storage  *  retrievals  and  analysis  of 
dat a .  Implementation  of  the  undergraduate 
instrumentation  laboratory  at  this  institution 
enables  the  faculty  to  respond  to  the  revolutionary 
effects  of  digital  technology  in  mechanical 
engineering  education. 


evaluation  activities  will  contribute  to  a  better 
understanding  of  informal  education  methods  in 
zoos  * 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Harvey  V.  Davis  USE  8852558 

Columbia  College  rY88  $17,909 

Chicago.  IL  Biology 


This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


"Modernization  of  Undergraduate  Biology  Laboratory 
Programs  for  Communications  Majors" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Iqbal  Sh&reef  USE  8853061 

Bradley  University  FY88  $41^000 

Peoria^  IL  Materials  Eng 


This  institution  specializes  in  training  future 
communications  prof  essd.onals  *  among  whom  are 
significant  proportion  of  minorities.  The  Science 
Department  provides  instruction  in  basic  science 
which  is  integrated  with  the  students* 
communications  specialties  through  the  preparation 
of  reports  such  as  videotapes  or  films  on 
individual  research  projects. 


^hr  Model  L<iburatory  for  Material  Removal  Processes*' 

This  project  permits  undergraduate  students  to  gain 
experience  with  a  modern  material-removal  processes 
laboratory  *  The  laboratory  experiments  include 
topics  ranging  from  measurement  of  accuracy  of  a 
machined  part  to  measurement  of  surface  f  inijsh^ 
cutting  forces,  tool  wear- tempera ture/chatter*  The 
techniques  employed  to  measure  these  variables 
include:  measurement  of  forces  using  active  systems 
such  as  quartz  dyn:.mometers,  measurement  of 
temperature  using  thermocouples,  and  measurement  of 
wear  from  acoustic  signals.  The  major  equipment 
support  in g  this  lab  includes :  prof ilometer * 
peize^electric  load  cell,  a  CNC  mill .  a  signal 
analyzer,  an  acoustic  emission  transducer  and  a  data 
acquisition  system. 


One  of  the  shortcomings  of  the  students*  training 
has  been  the  lack  of  experience  with  modern 
instrumental  techniques.  The  instruments  purchased 
through  this  project  have  applications  in  all 
Biology  Laboratory  courses .  and  are  available  for 
use  in  students*  research  projects.  As  a  result  of 
this  improved  science  training.  It  is  expected  that 
graduates^  in  their  future  careers  in 
communications.  will  be  able  to  report  more 
effectively  to  the  public  on  matters  of  science  and 
technology. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non- Federal 
sou rces. 


This  award  is  being  matched  by  an  equal  sum  from  tiie 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Zafra  H.  Lerman  USE  8750193 

Columbia  College  FY87  S20.S53 

Chicago*  IL  Chemistry 


INFORMAL  SCIENCE  EDUCATION 

Sanford  Friedman 

Chicago  Zoological  Society 

Brookfield.  IL 


KDR  8751442 
Fy88  $121,012 
Biology 


"Bringing  Biology  to  Life  in  a  Zoo  Setting*' 

The  Brook:  i  eld  Zoo,  operated  by  the  Chicago 
Zoological  Society,  will  develop  a  participatory 
exhi.bitlon  on  avian  anatomy,  physiology,  behavior 
and  ecology*  **Be  a  Bird**,  whose  overall  goal  is  to 
bring  biology  to  life  with  participatory  exhibits  in 
a  zoo  setting.  The  Brookf leld  Zoo  will  design  and 
construct  a  permanent  exhibition  that  uses  discovery 
learning  concepts  to  improve  visitor  understanding 
of  birds  and  to  motivate  visitors  to  observe  avian 
behavior    in     their    everyday    lives .  Accompanying 
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Instrumentation  for  Undergraduate  Instruction  in 
Chemistry  for  Science.  Technology  and 
Communi  cat  ions*' 

Modern  instrumental  techniques  including 
ultra violet-visibLe  spectroscopy*  infrared 
spectroscopy  and  chromatography  are  being  used 

by  the  Chemistry  Department  at  Columbia  College  for 
the  undergraduate  instruction  of  students  majoring 
in  the  communications  professions.  The  theme  of 
science*  technology^  and  communications  provides  a 
focus  for  instruction  in  basic  science  which  is 
integrated  with  the  students  *  communication 
specialties  through  the  preparation  of  videotapes 
or  films  on  individual  research  projects.  A  project 
objective  is  that  students*  in  their  future  careers 
in  communications^  will  be  able  to  use  their 
scientific  training  to  report  more  effectively  to 
the  public  on  matters  of  science  and  technology. 
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TEACHER  ENHANCEMENT  PROGRAM 

Catherine  J*  Cook 

Claudette  M«  Rasmussen 

Corridor  Partnership  for  Excellence 

in  Education 
Aurora ,  XL 


TPE  3751314 
FYse  5494, 244 
Mathematics 


coverage  of  new 
electronic  media* 


information    in    the    print  and 


COLLEGE  SCIENCE  INSTRUMENTATION 


"Problem  Solving  and  Critical  Thinking  in 
Mathematics:  Professional  Development  for  Elementary 
and  Middle  School  Teacher^*' 


Lavoir  Banks  USE  3352175 

Elgin  Community  College  FV33  $39,964 

Elgin,  IL  Chemistry 


This  is  a  three-year  project  to  provide  540  teachers 
and  130  administrators  with  educational  experiences 
and  guidance  on  how  to  improve  the  programs  at  their 
schools  in  the  areas  of  critical  thinking  and 
mathematical  problem  solving^  Each  year  there  is  an 
initial  training  session  offered  to  the  participants 
and  this  is  followed  throughout  the  year  with  teams 
of  teachers,  administrators,  and  the  project  staff 
working  together  to  become  more  knowledgeable  in  and 
devise  methods  to  enrich  the  problem  solving  aspects 
of  the  programs  at  the  target  schools. 

The  Corridor  Partnership  has  effectively  brought 
together  members  of  the  local  business  conwunity , 
scientists  from  the  regional  research  laboratories 
and  professional  organisations ,  and  professional 
educators  at  all  levels  to  provide  support  and 
guidance  to  this  project  as  well  as  to  other  efforts 
of  the  Partnership .  Among  these  efforts ,  for 
example,  are  programs  that  were  conducted  during  the 
fall  and  winter  of  1986  which  served  as  pilot 
projects  for  the  proposed  efforts* 


"Equipment  to  Enhance  the  Undergraduate  Chemistry 
Program  at  ^  Community  College*" 

A  gas  chromatograph-mass  spectrometer 
sys  t  em(  GC-rtS  )  ,  a  Fourier  tr  ansf  orm-in  f  rared 
spectrometer  and  two  high  performance  liquid 
chromatography  are  being  acquired  for  the  Science 
Resource  Center  to  help  strengthen  the  Chemistry 
laboratory  program.  Acquisition  of  these 
instruments  is  enabling  students  enrolled  in  an 
Associate  in  Applied  Science  in  Chemical  Technology 
degree  program  to  have  ac-Jiess  to  these  instruments 
which  are  widely  used  in  industry;  allowing 
industrial  technicians  to  upgrade  their  skills;  and 
allowing  chemistrY  and  other  science  and 
engineering  students  to  use  state-of-the-art 
equipnoent  to  develop  laboratory  skills,  as  well  as 
reinforce  the  learning  of  chemical  principles.  High 
school  advanced  placement  students,  students 
preparing  to  be  teachers  and  precollege  science 
teachers  are  also  benefitting  by  having  access  to 
the  instruments .  In  the  program,  laboratory 
experiments  are  being  emphasised,  utilizing  the 
requested  instruments  which  bridge  theoretical 
concepts  with  practical  industrial  applications. 


INFORMAL  SCIENCE  EDUCATION 

William  J .  Cromie 

Council  For  the  Advancement 

of  Science 
Oak  Park,  IL 


HDR  3470551 
Fye5  526,214 
Fy36  526,214 
Fy37  526,214 
Connunica  t  i  on 


The  grantee  is  matching  the  award  front  non-Federal 
sources  - 


TEACHER  ENHANCEMENT  PROGRAM 


"New  Horizon s-in-Science  Briefings  for  Education  of 
Journalists** 

This  project  provides  support  for  the  annual  science 
briefings  for  journalists  titled  **New  Horizons  in 
Science.*'  At  these  meetings  science  journalists  and 
researchers  discuss  new  scientific  discoveries  which 
are  likely  to  have  an  impact  on  society  and  which 
have  not  generally  been  reported  by  the  press , 
Apprcximately  15  to  19  scientists  discuss  new 
deveJ  opments  in  their  fields  and  respond  to 
questions  from  the  media* 

The  meetings  are  designed  by  and  for  the  working 
journalist  to  provide  maximum  formal  and  informal 
contfict  between  scientists  and  journalists  as  a  way 
to  improve  connunication  between  scientists  and 
non-scientists ,  to  increase  the  knowledge  of 
professional  science  journalists ,  and  to  increase 
the  quality  and  amount  of  science  reporting  in  the 
popular  media*  The  meetings  have  proven  very 
successful     and     invariably     result     in  extensive 


er|c 


Harjorie  G*  Bardeen 

Fermi  National  Accelerator  Lab 

Batavia,  IL 


TPE  3751431 

pyea  5193,522 

Physics 


"Topics  in  Modern  Physics: 
^nd  Inservice  Program" 


Curriculum  Materials 


Topics  in  ^k>dern  physics:  Curriculum  Materials  B 
Inservice  program  is  a  two-year  project  of  the 
Friends  of  FermiLab  Association  designed  to  update 
high  school  physics  courses  in  Northeastern 
Illinois  by  augmenting  the  curriculum  and  improving 
instruction .  A  group  of  Fermi  lab  scientists  and 
four  high  school  physics  teachers  will  develop  a 
teacher  resource  book  on  modern  physics  topics  such 
as  particle  physics  and  cosmoXoOV,  This  group  will 
then  hold  a  three-week  sunmer  workshop  for  twenty 
master  teachers  which  will  include  background 
lectures  on  modern  physics  and  a  laboratory  where 
new  classroom  materials  can  be  tested,  A 
comprehensive  physics  inservice  plan  will  be 
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developed 
throu  cfijou  t 
year. 


by  the  participants  and  implemented 
the    region    in    the    following  academic 


INFORIIAL  SCIENCE  EDUCftTIOH 


classes.  During  plenary  sessions  the  si:aff  will 
present  special  topics  on  current  scientl flc  and 
mathematics  research  and  societal  problems  related 
to  science  and  technology.  Laboratories  will  be 
devoted  to  exploring  current  methods  of  computer 
applications  in  data  processing.  Four  graduate 
credits  will  be  av'arded  by  Aurora  University. 


Michael  Spock  MDR  8751766 

Phyllis  Hablneau  FY6e  $717,242 

Field  Museum  of  Natural  History  Geology 
Chicago.  IL 


**Science  Components  of  a  Major  Exhibit  on  Pacific 
Islands'" 

The  Field  Museum  of  Natural  History  In  Chicago,  with 
partial  support  from  NSF,  will  develop  science, 
mathematics,  and  technology  components  for  a  new, 
permanent  17,000  square  foot  exhibition  on  the 
Pacific.  Broad  in  scope  and  dramatic  in  its  impact, 
this  exhibition  will  cut  across  many  fields  and 
disciplines  in  presenting  a  coherent ,  integrated 
view  of  the  Pacific  regions*  Topics  from 
anthropology,  geology*  biology  and  geography  will  be 
combined  using  collections,  reconstructed  objects, 
large  scale  models*  and  Interactive  components  in 
this  landmark  exhibition.  The  project  will  make 
extensive  use  of  leading  researchers,  educators,  and 
an  evaluation  consultant,  and  will  utilize  a  variety 
of  prototyping  and  formative  exhibit  development 
techniques.  The  science*  mathematics  and  technology 
portion  will  cost  Si . 9  million ,  of  which 
approximately  one  third  is  requested  from  NSF.  The 
complete  17 ,000  square  foot  exhibition  will  cost 
$3,3  million  and  will  be  seen  by  at  least  10  million 
adults  and  children  over  Its  20  year  life. 


TEACHER  ENH:.NCEMENT  PROGRAM 

Marjorle  G,  Bardeen  TPE  6650345 

Friends  of  Fermilab  Association  FYe6  $204,044 

Batavia,   IL  FY90  $196,660 

HS  Science/Math 


"Summer  Institute  for 
T'^achers  at  FermlXab** 


Science     and  Mathematics 


Summer  Institute  For  Science  and  Mathematics 
Teachers  at  Fermilab  i  *:  ^  t^br*>e-y*>3r  project  for  180 
high  school  biology,  chemistry.  physics  and 
mathematics  teachers  to  enhance  their  professional 
competence.  Morning  sessions  will  include  lectures 
to  strengthen  teachers'  backgrounds  and  expose  them 
to  new  ways  of  approaching  topics  in  their  currerit 


COLUlCIT  SCIEHCE  IHSTBUMEHTATIOH 

Jaines  Burnett  ^iSE  8352522 

Illinois  Eastern  Cmty  College  FY86  S6,070 

Olney ,  IL  Biology 


**  Instructional  Equipment  to  Support  Undergraduate 
Field  Studies  in  Aquatic  Microbiology** 

This  aquatic  microbiology  project  provides  two-year 
college  students  with  the  opportunity,  instruction, 
and  equipment  necessary  to  conduct  quality  field 
work .  One  of  the  great  resources  of  Soutljern 
Illinois  (and  all  of  the  Midw^stj  is  the  abundance 
of  water.  This  project  targets  these  resources  by 
focusing  stuJent  experiences  on  the  microorganisms 
of  aquatic  ecosystems. 

Initial  work  on  this  project  began  during  the 
summer  of  1967  with  the  addition  of  two  new 
courses:  Field  Biology  and  Research  in  Biological 
Science.  This  curriculum  addition,  combined  with 
new  equipment  purchases ^  represents  the  faculty's 
determination  and  commitment  to  link  the  classroom 
with  the  world  of  living  organisms.  To  support  this 
project  the  ^SF  award  has  financed  the  purchase  of 
a  quality  microscope  with  phase  contrast, 
eplf luorescenc^  and  photomicrographic  accessories, 
as  well  as  a  small  utility  boat  with  equipment  fi^r 
sampling  lake  and  reservoir  sediments.  With  theLse 
equipment  additions,  the  aquatic  microblol  g/ 
students  are  being  given  an  opportunity  to  combine 
the  excitement  and  motivation  of  field  work  with 
experience  In  conducting  sound  scientific  inquiry. 

Students  enrolled  in  these  courses  are  largely 
those  in  the  college's  four-year  transfer  prt>gram 
who  look  forward  to  completing  the  baccalaureate  in 
a  sciences-related  field.  Through  reports  by  these 
students  often  Presented  to  local  high  school 
classes  and  to  community  adult  groups,  the  project 
also  contributes  to  better  public  understanding  of 
science  and  to  lncrca:;cd  pre-college  studer*t 
interest  in  science  careers. 

The  grantee  institution  is  matching  the  HSF  award 
with  equal     sum    obtained     from  non-Federal 

sou rces. 
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TEACHER  ENHANCEMENT  PROGRAM 


TEACHER  ENHANCEMENT  PROGRAM 


Earl  F,   Zwicker  TPE  8652460 

Kenneth  Schug  FY87  $460,416 

Illinois  Institute  of  Technology  Mathematics 
Chictigo,  IL 


Thomas  C.  Fitch 

Illinois  State  University 

Normal ,  IL 


TPE  8851127 
Fy88  $194,051 
FY89  $199,420 
Fy90  $207,651 
Other  NEC 


"^Science  and  Mathematics  Initiative  for  Learning 
Enhancement  (SMILE) " 

A  long  range  cooperative  effort  between  the  Illinois 
Institute  of  Technology  (IIT),  the  Educational 
Service  Region  of  Cook  County  ( ESRCC)  and  the 
Chicago  Public  Schools  (CPS),  initiated  in  the 
summer  of  1986  to  meet  the  educational  needs  in 
mathematics  and  science  identified  by  teachers  and 
administrators  at  the  Chicago  Board  of  Education, 
will  continue  for  three  years.  The  key  features  of 
Science  and  Mathematics  Initiative  for  Learning 
Enhancement  (SMILE)  are  an  emphasis  on  the 
phenomenological  approach  to  the  subject  matter,  a 
format  In  which  teachers  In  grades  4-12  work 
together  to  develop  and  critique  mini -teach 
presentations  of  specific  topics,  and  the 
establishment  of  a  permanent  teacher  based 
interactive  network  of  450  teachers  to  further 
program  objectives. 

In  each  of  three  summers  60  Chicago  area  teachers 
will  take  part  in  an  intensive  five-week  summer 
program  where  participants  are  separated  into  two 
groups,  either  Biology*Chemistry  or 
Math%matics*Fhysics.  Each  group  is  supervised  by  a 
senior  IIT  faculty  member  and  two  high  school 
teachers  who  are  members  of  the  project  staff. 
Activities  inclL*de  plenary  lectures,  shop  and 
preparation  sessions ,  computer  awa tenet's ,  cross 
disciplinary  interactions  and  minl-teac7>i  t  j  in  three 
member  teams  reinforced  by  college  faculty  members* 
This  project  is  designed  to  increase  e^cpertise  and 
communication  skills  and  improve  attitudes  to 
increase  classroom  ef f *ct ivenesa.  During  the 
academic  year  four  courses  will  be  conducted  which 
parallel  the  staffing  and  structure  of  the  summer 
program  and  ha^;e  an  increased  enrollment  up  to  100 
teachers.  At  the  end  oE  the  thr'^e-year  program  it  is 
anticipated  that  SMILE  will  have  developed  a  cacire 
of  master  teachers  who  will  play  key  roles  in  a 
teacher  enhancement  activity  focus sed  on  elementary 
science  and  inatherr»atics . 

The  Illinois  Institute  of  Technology  has  a  long 
record  of  commitment  to  and  successful 
implementation  of  programs  for  high  school  teachers, 
Dr ,Earl  Zwicker,  Professor  of  PhVsics  and  Dr. 
Kenneth  Sch.ug,  Professor  of  Chemistry  and  Department 
Chair^  will  direct  the  project,  in  addition  Dr. 
Arthur  Devito,  Associate  Professor  of  Mathematics  at 
Loop  College  and  Dr ,  Daniel  Ko^lic,  Associate 
Professor  of  Biology  at  IIT  will  be  consultants  for 
mini- teach  present  at ioi^s  and  develop  and  maintain 
teacher  networks  in  their  respective  discipline 
areas.  Four  master  high  school  teachers  will 
coordinate  the  direction  of  day-to-day  activities 
and  serve  as  role  models  v;ho  understand  the 
phenomenological  approach :  Stcvt*  McVeigh  (Biology) , 
Val  Dyokas  (Chemistry),  Larry  Freeman  (Mathe«natlcs)  ^ 
Roy  Coleman  (Physics). 


"A  Project  Honoring  Outstanding  Teachers  of  Science 
in  Illinois" 

Forty  OUTSTANDING  Elementary/Middle  School  teachers 
of  science  will  be  selected  to  participate  in  an 
honors  program  conducted  over  a  three-year  period 
ou  the  campus  of  Illinois  State  University.  This 
project  will  develop  scientific  leadership  for  the 
local ,  state,  and  national  level ,  The  participants 
will  be:  I)  honored  for  excellence  in  science 
teaching,  2)  provided  with  renewal  and  updating  in 
the  latest  scientific  advances,  3)  involved  in 
analyzing  science  education,  and  4)  conducting  in- 
service  teacher  workshops  in  science  for  less 
well-prepared  peers  throughout  the  State  of 
Illinois,  The  project  will  include  strands  of 
computer  application,  teaching  methodology , 
instructional  materials  development ,  involvement 
^^Ll.  indos  trial  scientists,  and  leadership 
o  .velopment  in  science.  The  focus  of  the  program 
will  be  the  scientific  disciplines  of  biology, 
physics,  chemistry,  and  earth  science.  There  will 
be  workshops  devoted  to  the  preparation  of  computer 
programs,  demonstrations,  laboratories,  and  other 
instructional  materials  designed  by  participants  to 
aid  other  less  well-prepared  teachers  in  improving 
their  science  courses;  these  will  be  disseminated 
throughout  the  school  districts  of  Illinois  and 
beyond.  This  project  will  develop  a  stro-^g  network 
of  leadership  in  science  within  the  S'-.ate  of 
Illinois,  This  is  a  collaborative  venture  involving 
the  National  Science  Foundation,  the  Illinois 
Science  Teacher  As^^ociation,  Illinois  State 
University,  and  school  districts  within  the  State 
of  Illinois . 


TEACHER  PREPARATION  PROGRAM 

Alba  G.  Thompson 
Carol  A.  Thornton 
Illinois  State  University 
Normal,  IL 


TPE  8652037 
Fye6  $146,476 
FY67  S151 ,800 
FY88  $132,078 
FY89  $142,781 
Fy90  $156,251 
Mathematics 


**A  Model  program  for  Preparing  Middle  School 
Mathemati^'S  Teachers** 

Illinois  State  University  is  developing  a  five-year 
model  program  for  the  preparation  of  middle  school 
mathematics  teachers.  The  project  involves  a  major 
reconceptualization  based  on  the  premise  that 
learning  mathematics  is  a  constructive  process 
requiring  reflective  activity  facilitated  through 
problem  solving  experiences.  Three  new  mathematics 
courses  are  being  developed,  and  four  pedagogical 
courses  are  being  modified* 
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The  program  is  a  cooperative  effort  involving 
mathematicians,  mathemsitics  educators,  and  teacher 
educators .  Students  will  study  mathematics  content 
and  teaching  methodology,  be  involved  in  numerous 
pr QCticum  and  clinical  experiences ,  student 
teaching,  and  a  well  developed  set  of  induction  year 
activities.  The  program  has  a  strong  maLixematics 
component  ircluding  course  work  in  probability  and 
statistics,  mathematical  modeling,  geometry,  and 
concepts  in  calculus  and  abstract  algebra.  A 
critical  issues  seminar  will  address  the 
participation  of  women  and  minor ities  in 
mathematics,  math  related  careers ,  and  other 
relevant  issues.  Graduates  will  develop  depth  in 
mathematics  as  well  as  sensitivity  and  skill  in 
teaching  middle  school  students. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Billy  W.  Geer  USE  9750319 

Christina  m.  Schimandle  FYS?  $14,656 

Knox  College  Biology 
Galesburg,  XL 


"Equipment  for  Undergraduate  Biological  Chemistry 
Laboratories  for  Teaching  Gene  Expression** 

Although  the  curriculum  currently  offers  lecture 
courses  In  Biochemistry,  Molecular  Genetics,  and 
Cell  Physiology,  laboratory  work  is  available  only 
in  Cell  physiology.  Given  the  tremendous  advances 
in  research  that  are  occurring  in  Biological 
Chemistry  today,  this  situation  leaves  Biology  and 
Chemistry  majors  relatively  unprepared  for  advanced 
work  (including  undergraduate  research  projects)  in 
these  areas . 


RESEARCH  IN  TEACHING  AND  LEARNING 

Patrick  W.  Thompson 
Illinois  State  University 
Normal ,  IL 


MDR  6751361 

FYS?  $67,675 
FY66  $12,625 
Mathematics 


**Cognitive  Effects  of  Multiple  Representations  of 
MathematiCfl-i  Concepts:     An  Exploratory  Study" 

Mathematics  learning  consists  C'f  more  than  simply 
memorising  rules  and  procedures .  Unfortunately, 
much  of  the  mathematics  currently  being  learned  is 
oC  this  type .  A  consensus  is  emerging,  however, 
that  a  necessary  condi  tion  for  students  to 
understand  important  mathematical  concepts  is  that 
they  possess  multiple  represef^tational  systems  for 
those  concepts  and  be  able  to  translate  smoothly  and 
efficiently  among  them. 

This  project  will  study  how  we  can  teach  effectively 
for  students'  development  of  multiple 
representational  systems  and  how  such  instruction 
affects  their  development  of  concepts  and  skills. 
TWO  computer  programs  will  be  designed  for  this 
project ,'  one  for  decimal  numeration  and  one  for 
algebra ,  Both  programs  will  present  simultaneous, 
""linked"  representational  systems.  Students  will 
solve  problems  by  acting  directly  upon  one 
representational  system  with  their  actions  being 
automatically  reflected  in  the  other.  Operations  on 
decimals  numbers  will  be  studied  for  five  weeks  with 
a  class  of  seventh  graders.  Concepts  of  expression, 
identity,  linear  equation,  and  solving  linear 
equations  will  be  studied  with  pre-algebra  eighth 
graders  over  a  school  year. 

The  basic  research  methodology  will  be  that  of  the 
constructivist  teach  in g  experiment ,  Through 
carefully  planned  individual  and  small  group 
interview  protocols,  a  model  (models)  of  student 
knoHledae  will  be  constructed  which  describes  the 
relationship  amcng  the  representations  taught , 
Curriculum  materials  to  facilitate  mathematical 
understanding  will  also  be  developed. 


This  project  is  remedying  the  situation  by 
supplying  equipment  for  a  Gene  Expression 
Laboratory  course  In  the  Biology  Department,  and 
for  new  laboratory  exercises  associated  with  the 
current  Biochemistry  course  in  the  Chemistry 
Department.  In  the  former  course,  students  are 
learning  methods  for  the  study  of  proteins,  rha  Qnd 
DffA  at  the  Ttvolecular  level.  In  Biochemistry,  a  n^M 
series  of  experiments  involving  enzyme  functions, 
lipid  and  carbohydrate  analyses ,  and  protein 
purification  are  being  added  to  the  lab.  The 
collective  experience  of  these  courses  are  allowing 
students  to  more  fully  utilise  their  talents  as 
they    prepare  for  scientific  careers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  G.  Kofjser 
Knox  College 
Galesburg,  IL 


USE  6651423 
Fy86  $25,042 
Chemistry 


"Revision  of  Junior  Year  Physical  Chemistry 
La boratory " 

The  project  is  removing  four  perceived  deficiencies 
in  the  Chemipcry  curriculum.  The  defic  -ncies  are; 
1)  lack  of  stuciint  exposure  to  modern,  computerised 
instrumentation,  2)  lack  of  laboratory  courses  at 
an  advanced  level ;  3)  lack  of  any  laboratory  work 
in  the  important  area  of  polymer  chemistry:  and  4) 
lack  of  modern  instrumentation  to  mainT:ain  a 
vigorous  undergraduate  research  program.  The  grant 
is  allowing  the  purchase  of  modern  computerised 
spectroscopic  instruments,  computers  to  control 
them,  equipment  to  introduce  polymer  chemistry  into 
the  curriculum,  and  a  rapid  kinetics  spectrometer, 
Ti*e  instruments  are  being  used  to  revamp  entirely 
the  first  term  of  the  junior-lev^l  Physical 
Chemistry  laboratory  that  is  taken  by  jjII  chemistry 
majors.  In  addition,  the  second  f  erm  of  the 
physical  chemistry  sequence  that  f eat j res  kinetics 
and  spectroscopy  is  also  being  substantially 
change'^  in  order  to  incorporate  the  new 
capabilities  into  the  laboratory,  A  r,eu  course  in 
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the  chemical  applications  of  magnetic  resonance  is 
being  added  to  the  curriculum  to  give  students 
laboratory  experience  at  th^  advanced  level. 

The  grantee  is  matching  the  award  from  non- Federal 
sources. 


TEACHER  ENHANCEMENT  PROGRAM 

Frederick  Flener  TPE  8751800 

Northeastern  Illinois  University  FYSS  $162,746 

Chicago.  IL  Klat hematics 


yOUNG  SCHOLARS 

Eric  R .  Hamilton 

Loyola  University  of  Chicago 

Chicago,  IL 


RCD  8850291 
FY88  534,626 
Fy89  $34,626 
Mathematics 


**NSF/Loyola  University  Young  Scholars  Project** 

This  Young  Scholars  Project  involves  an  intensive 
six  week  summer  commuter  course  and  an  academic  year 
follow-up  for  sixteen  minority  students  entering 
eleventh  and  twelfth  grade.  The  Project  is  conducted 
primarily  on  the  Lake  Shore  campus  of  Loyola 
University  of  Chicago,  and  focuses  on  mathematics 
and  computer  science.  The  summer  phase  involves  five 
components;  a  computer  science  lecture  and 
discussion  course  stressing  mathematical 
investigation ;  related  programming  activity;  a 
compx ter  hardware  design  and  circuitry  course;  a 
physics  laboratory  experience,  in  which  students 
will  const:ruct  PC-  compatible  microcomputers;  and  a 
series  of  career  seminars  involving  facility  visits 
hosted  by  area  computer  science  and  mathematics 
professional s . 

The  academic  year  follow-up  involves  a  preparation 
course  for  college  entrance  exami nations, 
continuation  of  the  integrated  mathematics  and 
computer  course,  and  career  development  activities . 
Students  keep  the  computers  they  construct  during 
the  summer  phase,  and  use  them  for  programming 
activities  during  the  academic  year  phase. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Homer  A.  Smith,  Jr. 
Millikin  University 
Oecatur,  IL 


USE  8750853 
FY87  Sl6,489 
Chemistry 


**Modern  instrumentation  for  Project -  Based 
Undergraduate  Chemistry  Laboratories'* 

For  the  optimum  operation  of  a  new  proiect-based 
sophomore- jvinior  chemistry  laboratory  program  at 
Milliken  University,  the  recent  acquisition  of  a 
diode -array  spectrometer,  a  gas  chroma tograph  with 
integrator^  and  two  microcomputers  provides  students 
with  the  speed  and  versatility  needed  to  make  fast, 
accurate  measurements  and  to  process  data 
efficiently,  in  these  laboratory  activities*  which 
have  been  transformed  into  separate  coursev  with  an 
emphasis  on  experiments  rather  than  exercises,  the 
objective  is  for  students  to  develop  maximum 
independence  so  that  the  g.  Tficulty  often 
encountered  in  making  the  transition  ..ito  industrial 
careers  or  graduate  training  can  be  minimized. 


"High  School  Mathematics  Instructional  Improvement 
by  and  for  Teachers" 

The  main  goal  of  the  project  is  to  have  outstanding 
teachers  lead  seminars  in  a  program  designed  to 
upgrade  the  mathematics  competence  of  less  well- 
prepared  teachers.  There  are  to  be  two  seven-week 
workshops  with  25  participants:  each  workshop  will 
be  lead  by  a  master  teacher  with  significant 
expertise  in  the  topic  of  the  seminar  which  he/she 
leads.  The  plan  is  to  use  these  seven  master 
secondary  school  teachers  as  the  main  instructional 
staff  of  the  workshop.  Each  week  a  major  topic  in 
secondary  school  mathematics  is  addressed  by  one  of 
the  master  teachers.  Some  curriculum  materials  are 
also  prepared  for  use  in  the  participants'  classes. 
Current  topics  are  discussed,  such  as  problem 
solving  activities,  probability,  statistics  and 
data  interpretation,  use  of  computers  in  the 
mathematics  classroom,  and  geometry.  Also,  the 
master  teachers  devote  time  demonstrating  and 
discussing  effective  instructional  techniques  and 
classroom  organization .  The  follow-up  activities 
include  classroom  observations  and  interviews  with 
participants,  supervisors  and  students .  The 
dissemination  activities  include  distribution  of 
curriculum  materials  developed  at  the  workshop,  a 
newsletter  containing  reports  of  classroom  uses  of 
materials  and  methods,  and  possible  use  of 
participants  as  mentors  in  future  workshops. 


YOIJNG  SCHOLARS 

Herbert  J.  Stoltze  RCD  885018^ 

Eugene  W.  McArdle  FY88  $67,016 

Northeastern  Illinois  University  FY89  $67,018 

Chicago.  IL  Environmental 


""Young  Scholars  Program:  Workshop  in  Environmental 
Analysis"" 

This  Young  Scholars  Project  sponsored  by 
Northeastern  Illinois  University  enables  24 
students  entering  the  eighth  anu  ninth  grades  in 
Chicaao  PVJblic  schools  to  particip^tp  in  a  four- 
week  workshop  in  Environmental  Analysis  during  the 
summer  of  1988 .  The  stvidents  engage  in  scientific 
research  as  a  means  of  promoting  their  interest  in 
careers  in  science.  They  are  given  experience  with 
research  methodology,  analytical  procedures,  and 
with  the  ethics  of  scientific  research.  Using  the 
topic  of  environmental  analysis  of  ecosystems,  and 
with  assistance  from  science  practitioners  and 
career  counselors,  participants  are  exposed  to  the 
excitement  of  research  and  the  career  planning 
process.  To  insure  continuity  and  the  achievement 
of  project  objectives,  follow-up  sessions  are 
scheduled  throughout  the  academic  year. 
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RESEARCH  IN  TEACHING  AND  LEARNING 


RESEARCH  IN  TEACHING  AND  LEARNING 


Jon  D,  Miller 

Northern  Illinois  University 
Public  Opinion  Laboratory 
Dekalb.  IL 


HDR  65500S5 
Fy66  S  296,733 
FYS?  S  544.532 
FVeS  SI. 351, 972 
FYS9  S  253,000 
FY90  S  260,000 


Jon  D.  Killer 

Northern  Illinois  University 
De  Kalb.  IL 


MDR  8807409 
Fy88  S98,566 
Studies 


"^Public  Attitudes  Toward  Science  and  Technology" 


""A  Longitudinal  Study  of  the  Development  of 
Adolescent  and  young  Adult  Attitudes  Toward  and 
Knowledge  About  Science  and  Technology** 

The  middle-school  and  high-school  years:  are  a  period 
of  change  and  crystallization  in  terms  of  life 
goalF,  disciplinary  and  course  preferences,  and 
social  and  political  attitudes.  The  literature 
provides  a  number  of  cross*sectional  descriptions 
and  models  concerning  cognitive  and  attitudinal 
development  during  adolescence  and  young  adulthood^ 
but  there  are  no  longitudinal  data  availv^ble  to 
study  these  processes , 

The  proposed  longitudinal  study  will  examine  the  (i) 
development  of  interest  in  science  and  mathematics* 
<2)  the  growth  of  scientific  literacy*  <3)  the 
development  of  att ent iveness  to  sci  ence  and 
technology  issues*  and  (4)  the  attraction  to  careers 
in  science  and  engineering  among  two  national 
cohorts  of  adolescents  and  young  adults.  Dne  cohort 
will  begin  with  a  national  sample  of  3,000  seventh 
graders  and  follow  them  through  the  10th  grade-  The 
second  cohort  will  begin  with  a  national  sample  of 
3*000  10th  graders  and  follow  them  for  the  next  four 
years  through  the  first  full  year  after  high  school. 
Data  will  be  collected  from  students,  teachers , 
counselors,  principals*  and  parents. 

A  purposive  sample  of  two  or  three  school  districts 
with  exemplary  elementary  school  science  and 
mathematics  education  programs  will  be  selected  and 
comparable  data  will  be  collected  in  these 
districts . 


A  national  opinion  survey  will  be  performed  to 
measure  the  altitudes  of  the  U.S.  adult  public 
toward  science  and  technology.  Data  will  be 
collected  by  telephone  in  the  spring  of  1988  using 
a  national  multistage  cluster  sample  of  about  2000 
respondents.  Some  questions  will  ^:ontinue  data 
series  previously  collected  for  the  program*  while 
others  will  update  part  of  a  major  study  conducted 
in  1957.  Additional  questions  will  assess  the 
public s  experience  with  computers  and  the  use  of 
information  sources  regarding  public  science  and 
technology  issues.  Some  questions  will  also  be 
designed  to  correspond  with  those  being  used  in 
national  British  and  Japanese  surveys  that  will  be 
performed  at  about  the  same  time.  An  integrated 
data  set  will  be  developed  that  will  contain  the 
whole  data  series*  along  with  a  code  book,  so  that 
researchers  in  public  attitudes  can  make  use  of 
this  important  resource. 

The  Science  Indicators  program  has  been  collecting 
data  in  this  area  since  1972,  They  have  been  used 
mainly  in  the  biennial  series  of  Science  and 
Engineering  Indicators  reports,  though  important 
research  papers  have  also  appeared.  These  materials 
have  provided  valuable  insights  into  public 
thinking  about  science  and  technology  issues,  and 
thereby  have  helped  inform  discussions  of  such 
issues . 

This  project  is  co-funded  with  the  N$F  Division  of 
Science  Resource  Studies. 


The  analysis  will  consist  of  a  series  of  expanding 
multivariate  developmental  models  that  will  seek  to 
understand  cognitive  and  attitudinal  growth  and 
change  in  the  context  of  family*  school*  and  peer 
influences.  Each  wave  of  data  collection  will 
provide  an  opportunity  to  examine  cognitive  and 
attitudinal  change  measures  in  ar  increasingly  rich 
context  of  previous  measures.  Periodic  reports  will 
be  issued  with  each  cycle  of  data  collection  and  the 
data  will  be  made  available  to  other  scholars  on  a 
timely  basis . 

The  first  phase  of  the  project*  being  funded  at  this 
time*  provides  approximately  15  months  for 
instrument  development  and  pilot  testing*  for  sample 
selection,  for  monitor  selection  and  training*  and 
for  working  with  the  research  advisory  committee. 


TEACHER  ENHANCEMENT  PROGRAM 

Jerry  p .  Becker 

Southern  Illinois  University 

Caarbondale,  IL 


TPE  8651670 
Fye?  S276, 549 
FyeS  S150, 784 
Mathematics 


**Integrating  Problem  Solving  Into  Mathematics 
Teaching;    A  Model  and  Demonstration  Project" 

Thi  R  t-.wo-year  proj*>r»:  frir  tA^rh^r  d^velopm^^nt  is 
offered  at  Southern  Illinois  University  at 
Carbondale  for  the  purpose  of  enhancing  mathematics 
education  in  the  southern  half  of  the  state  of 
Illinois.  Sixty  teachers,  elementary  and  seccndary* 
broken  into  appropriate  grade  level  groupings,  will 
be  given  the  opportunity  to  receive  on-campus 
instruction  in  mathema^ics*  problem-Eolving*  the 
use  of  microcomputers  in  teaching,  and  to  integrate 
the  training  received  into  classroom  teaching.  This 
project  is  based  on  a  successful  pilot  program 
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recently  completed  at  SlU-Carbondale.  In  addition  to 
the  above  objectives,  a  ^'community  of  scholar^**  will 
be  created  among  these  competent  *  enthusiastic 
teachers  to  continue  the  collegiality  established 
and  to  maintain  the  impetus  for  improved  mathematics 
education. 

A  four-week  program  is  planned  for  the  first  summer, 
with  a  follow-up  during  the  school  year  of  twelve 
Saturday  meetings,  for  the  purposes  of  sharing 
experiences  with  each  other  and  meeting  with  project 
staff  and  guest  instructors  of  mathematics  *  Local 
school  districts.  the  Renewal  Institute  for 
Practicing  Teacners  and  the  Education  Service 
Centers  are  lending  their  support,  financial  as  well 
as  pro^ranunatic.  This  collaborative  effort  will 
result  in  teachers  having  the  opportunity  of  earning 
sixteen  credits  from  the  University  and  benefiting 
from  a  good  support  system  for  the  improvement  of 
their  classroom  teaching. 

This  project  offers  a  wide  range  of  approaches  aimed 
at  the  improvement  of  mathematics  education 
throughout  the  K-12  grades  through  a  collaborative 
project  which  involves  important  elements  of  the 
Southern  Illinois  educational  community. 


TEACHER  EHHANCEMEKT  PROGRAM 

Harold  R.  Hungerford  TPE  8652351 

George  H.  Fraunfelter  FY87  $233,649 

Southern  Illinois  University  FY88  $  23.359 

Carbondale.  XL  Ecology 


on  articulation  issues  involved  between  the  two 
levels.  Extensive  follow-up  from  college  staff  and 
a  resource  teacher^  provided  by  the  project,  will 
assist  in  the  academic  year  implementation  of  the 
project .  A  two-day  conference  will  be  held  in  the 
spring.  Personnel      from  regional 

environmental /ecological  organizations  will  serve 
as  consultants  to  the  teachers  and  staff. 

The  project  staff  is  qualified  to  conduct  the 
program,  giveA  itr  background  In  science  as  well  as 
in  the  case  study  methods.  Both  institutions 
involved  have  a  history  of  working  closely  with 
teachers  in  the  region  to  foster  and  improve 
science  education  at  the  precollege  level .  Local 
school  districts  were  involved  in  the  planning  of 
the  proposal  and  are  supportive  of  the  activity. 


The  PI.  Dr.  Hungerford.  has  described  the  need  for 
the  supplementary  FY66  funding  as  a  process  by 
which  the  articulated  program  of  issue  instruction 
(science/societal  issues)  will  be  enhanced  and  its 
erosion  prevented.  This  extension  will  provide 
training  to  teachers  from  districts  that  have 
previously  participated.  In  particular.  those 
teachers  who  have  been  Identified  as  successful 
facilitators  will  benefit  from  this  additional 
training. 

This  suppl^^mentary  funding  will  meet  the  expressed 
needs  of  current  and  former  participants  and  of 
teachers  in  other  districts  now  interested  in  issue 
instruction. 


"The  SIU-C  -  MSU  Elementary-Middle  School  Issue 
Articulation  Project" 

This  teacher  enhancement  project  is  designed  to 
prepare  90  intermediate  grade/middle  school 
teachers,  from  schools  in  Illinois  and  Kentucky,  to 
incorporate  social  issues  in  the  teaching  of  science 
through  a  case  study  approach  to  ecological  and 
geological  phenomena.  Middle  school  teachers  from 
40  school  districts  have  already  participated  in  the 
program  and  have  begun  to  impleviient  the  case  study 
approach  to  science  in  their  classrooms.  This 
project  will  extend  the  approach  to  intermediate 
grade  teachers  and  provide  time  for  articulation 
between  the  two  levels  of  the  school  system.  The 
proposal  writers  have  definitively  described  the 
differences  in  approach  to  be  used  at  each  level  and 
hzve  well  developed  plans  for  articulation  of  the 
two  approaches  in  the  schools .  principals  of  the 
schools  from  which  the  teachers  come  will  also  be 
involved  and  there  will  be  an  outreach  to  involve 
the  communities  in  which  the  schools  ^re  located. 

The  intermediate  teachers  will  be  involved  in  a  four 
week  summer  program  which  will  upgrade  their 
knowledge  of  ecology  and  geology  and  introduce  the 
case  study  approach  to  the  study  of  social  issues  in 
these  fields .  Each  will  be  required  to  develop  an 
original  case  study  to  teach  during  the  academic 
Vear.  At  the  end  of  the  workshop,  the  middle  school 
teachers  who  have  participated  in  the  past  two 
summers  will  join  che  intermediate  teachers  and  work 


TEACHER  EHHANCEMEHT  PROGRAM 

Isaac  L.  Shechmeister  TPE  8751667 

Walter  Sundberg  FY88  S44e.915 

Southern  Illinois  University  Biology 
Carbondale,  IL 


""Research  Experience  for  High  School  Master  Biology 
Teachers** 

This  is  3  three-year  project  for  28  exemplary  high 
school  biology  teachers  from  a  region  within  ^ 
200-mile  radiu:^  of  Southern  Illinois  University  at 
Carbondale.  It  is  designed  to  implement  the 
following  goals :  (l )  identify  and  recognize  these 
teachers  for  inservice  training  in  research 
methodology  and  application  of  the  inquiry  process 
to  teaching  high  school  biology;  (2)  improve  the 
quality  of  education  by  enhancing  the  professional 
competence  of  biology  teachers  and  to  engage  these 
teachers  in  all  phases  >t  laboratory  research . 
allowing  them  to  become  more  confident  in 
practicing  science  and  the  inquiry  approach;  (3) 
offer  these  teachers  pedagogical  training  in 
science  teaching  strategies  to  support  the  content 
in  teaching  high  school  biology;  and  (4)  honor 
those  teachers  in  a  socially  significant  and 
tangible  manner. 
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Fourteen  professors  of  science  with  active  research 
programs  will  aerv«  as  mentors  and  will  work  with 
two  teachers  each  tor  the  duration  of  the  project. 
In  this  three-phase  pro^ram^  teachera  will  be  given 
a  thorough  preparation  and  background  tor  conducting 
their  research,  will  actively  work  on  their  research 
project  under  the  tutelage  ot  their  mentor,  and  will 
develop  materials  that  will  enable  them  to  carry  the 
results  and  the  methodology  of  their  research  to 
their  students.  Rural  clusters  ot  ejtperienced 
teachers  will  provide  inservice  education  for  their 
peers  and  the  National  Association  of  Biology 
Teachers  (KABT)  electronic  bulletin  board  network 
will  facilitate  dissemination  among  the  teachers  and 
between  the  teachers  and  their  University  mentors. 
In  addition^  coursework  ot  the  participant ' s  own 
choosing  is  offered  tuition-free  by  the  University. 


TEACHER  ENHANCEMEUT  PROGRAM 


YOUNG  SCHOLARS 

Teresa  Trussell 
Barbara  Emil 

Southern  Illinois  University 
Carbondale,  IL 


RCD  6650320 
FYe6  S18,373 
FY89  S18,373 
Engineering 


"Women's  Introduction  to  Engineering  Program" 

Uomen - s  Introduction  to  Engineering  (UIE)  was 
initiated  in  1961  to  attract  academically  talented 
students  to  the  field  of  engineering.  The  program  is 
designed  to  provide  a  comprehensive  exploration  of 
career  opportunities  and  a  realistic  introduction  to 
engineering  education  before  career  decisions  are 
made.  Supporting  objectives  include;  a)  to  introduce 
participants  to  the  academic  demands  of  college 
engineering  study  through  direct  experience;  b)  to 
assist  students  in  planning  preparatory  coursework 
at  the  secondary  level,  increasing  their  chances  of 
admission  and  retention  in  college  engineering 
programs;  c)  to  enhance  career  planning  skills  and 
promote  consideration  ot  non-t raditional  fields  of 
study.  The  geographic  target  region  includes  the  32 
southernmost  counties  in  Illinois,  a  rural  area  with 
112  secondary  schools  and  a  median  enrollment  of 
300. 

The  summer  program  is  a  two-week  residential  session 
for  15  students  on  the  Southern  Illinois  University 
Carbondale  campus,  complemented  by  a  research 
presentation  follow-up  activity  and  a  secondary 
educators '  workshop. 


TPE  6751757 
FY66  $1.67,204 
FY69  S169'300 
JHS  Math/Science 


Emil  F.  Jason 
Robert  N.  Pendergrass 
Paul  H.  Phillips 
Virginia  B.  Bryan 
Chung-Uu  Ho 

Southern  Illinois  Univ  -  EdwardsvilXe 
Edwardsville^  IL 


"Improving  Math  and  Science  Instruction  of  Black 
Students  in  Junior  High  School 

This  two-year  project  seeks  to  increase  black 
students '  interest  and  achievement  in  mathematics 
and  science  by  improving  the  quality  of  the 
instruction  that  they  receive  in  junior  high 
school .  The  participants,  who  will  be  52 
underprepared  teachers  from  the  Saint  Louis  area, 
will  deepen  and  broaden  their  knowledge  of 
mathematics  and  science  content,  update  their 
teaching  skills t  and  become  familiar  with 
instructional  uses  of  the  computer  in  these 
disciplines.  During  the  six -week  summer  workshops, 
the  24  science  teachers  will  take  courses  in 
biology,  physical  science,  and  mathematics  for 
science  teachers,  while  the  26  mathematics  teachers 
will  take  courses  in  mathematics  topics  and  in 
microcomputers.  Both  groups  will  also  discuss 
teaching  methodology,  as  well  as  participate  in  a 
seminar  on  issues  in  minoL'ity  education.  During  the 
academic  year  there  will  be  monthly  seminars  for 
the  participants,  as  well  as  classroom  visitations 
by  the  project  staff. 

Visiting  consultants,  including  black  chemists  and 
engineers t  will  enhance  the  participants'  awareness 
of  issues  in  minority  education  and  assist  the 
Principal  Investigator  in  securing  community  and 
parental  support  for  mathematics  and  science 
education.  The  evaluation  will  assess  the  project's 
effect  on  teaching  strategies  and  on  students* 
attitudes  and  achievement . 

The  project  provides  a  model  for  other  urban  areas 
with  large  minority  populations  to  follow  in 
increasing  the  representation  of  blacks  in 
mathematics  and  science. 

The  university's  cost-sharing  contribution  amounts 
to  20%  of  the  KSF  award.  The  participants'  schools 
will  provide  additional  support  for  the  project , 
including  computers  and  instructional  materials. 
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COLLEGE  SCIEJICE  INSTRUMEKTATION 

Marilynn  L.  Livingston 
Southern  Illinois  University 
Edwardsville.  IL 


USE  88^2165 
FYSa  S45,a75 
Computer  Science 


^'Parallel  Computing  in  the  Undergraduate  Curriculum** 

This  project  introduces  undergraduate  Computer 
Science  stud<^nts  to  parallel  computing  through 
coursework  and  laboratory  experiences . 

The  laboratory  consists  of  an  Intel  model  D3-4 
hypercube  connected  to  the  University's  MicroVAX  II 
systemts  over  a  local  area  network.  The  progranvning 
languages  Fortran.  C  and  LISP  are  available  for 
parallel  algorithm  development. 


The  topics  in  discrete  mathematics.  especially 
elementary  combinatorics.  are  important  in  the 
considerations  of  curricular  revision  at  the 
secondary  school  level .  Several  recommendations  to 
revise  the  mathematics  curriculum  have  placed  great 
emphasis  on  topics  from  discrete  mathematics.  These 
courses  did  not  exist,  for  the  most  part,  when  the 
present  crop  of  high  school  mathematics  teachers 
were  in  their  teacher  preparation  programs,  and  y^t 
many  of  the  topics  in  the  courses  are  now  to  be 
included  in  the  courses  the  teachers  are  expected 
to  teach .  It  is  essentially  the  education  of  the 
material  as  well  as  the  adaptation  of  the  concepts 
to  the  school  program  that  is  the  thrust  of  this 
proj  ect . 


Through  the  new  course  offerings  in  parallel 
computing,  st  u dents  study :  parallel  machine 
architectures,  operating  systems  tor  parallel 
machines,  languages  and  algorithms  for  parallelism. 
Through  this  project,  students  are  given  hands-on 
experience  in  an  area  that  is  gaining  increasing 
importance  in  computing. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Marian  Smith  USE  8851589 

Southern  Illinois  University  Fy88  $9,710 

Edwardsville,  XL  Biology 


TEACHER  ENHANCEMENT  PROGRAM 

Robert  N .  Pendergrass 
Southern  Illinois  University 
Edwardsville.  IL 


TPE  8751439 
FY88  $92,960 
Mathematics 


"Discrete  Mathematics,  Probability  and  Statistics" 

The  proposed  project  intends  to  offer  a  six^week 
summer  workshop  for  28  high  school  mathematics 
teachers.  The  two  major  components  of  the  workshop 
are  courses  in  discrete  mathematics  and  one  in 
probability  and  statistics,  each  for  four  quarter 
hours  of  credit.  In  addition  to  these  courses,  there 
is  to  be  a  seminar  devoted  to  sharing  of  ideas  and 
the  evaluation  and  development  of  resource  materials 
for  use  in  secondary  school  mat. hematics  classes . 
Throughout  the  summer  workshcp  and  the  academic 
year,  microcomputers  will  be  used  as  tools  to  teach 
mathematics  as  the  teachers  are  encouraged  to  plan 
ways  to  use  computers  to  make  their  teaching  of 
these  relatively  new  topics  more  effective. 


During  the  academic 
there  will  be  monthly 
The  project  staff 
participants  at  their 
the  year;  also,  the 
consultants  as  needed 
the  year  to  faci 
application  of  the  ma 
major  courses . 


year  following  the  workshop, 
seminars  for  the  participants. 

will     visit     each     of  the 
schools  at  least  twice  during 
staff    will    be   available  as 
by  the  participants  throughout 
litate     their     learning  and 
thematical  concepts  of  the  two 


"Modern  Instrumentation  for  Teaching  Undergraduates 
to  Measure  Photosynthesis" 

This  project  is  designed  to  broaden  and  strengthen 
the  undergraduate  program  in  Biology,  with 
particular  impact  on  departmental  majors  whose 
programs  emphasise  the  subdisciplines  of  Botany  or 
Ecology.  The  acquisition  of  a  modern  photosynthesis 
instrument  system  {portable  inf ra<-red  gas  analyzer 
which  measures  photosynthetic  gas  exchange  and 
instantaneously  computes  photosynthetic  rate, 
water -use- efficiency,  intercellular  C02  concen- 
tration, and  stomatal  conductance)  will  allow  the 
introduction  into  the  curriculum  of  modern  courses 
in  Plant  Physiology  and  Plant  Physiological 
Ecology. 

The  photosynthesis  system  will  be  used  by  students 
in  the  laboratory  and  in  the  field  to  measure  and 
evaluate  the  interrelationship  between  plants  and 
the  environment.  This  system  is  ideal  for  teaching 
undergraduate  students  about  plant  physiological 
processes  because  it  allows  them  to  collect  and 
analyze  real  data,  thus  creating  a  favorable 
climate  for  learning  the  scientific  methods  that 
are  critical  to  designing  and  conducting  meaningful 
experiments.  Tne  system  also  will  be  used  for 
science  demonstrations  in  outreach  programs  for 
pre- col lege  students,  thus  serving  the  additional 
goal  of  interesting  uncommitted  students. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 
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TEACHER  ENHANCEMENT  PROGRAM 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Laura  Bornholdt 
University  of  Chicago 
Chicago^  IL 


TPE  8850710 
Fy88  S7.680 
Chemistry 


""A  Seminar  for  Chicago  Public  High  School  Teachers 
of  Chemistry" 

Sixteen  teachers  from  Chicago,  all  inner  city 
veterans  who  work  primarily  with  minority  students, 
will  be  selected  to  attend  a  four-week  summer 
science  seminar  in  chemistry.  The  seminar,  to  be 
held  at  the  University  of  Chicago,  includes  a  set  of 
lectures  and  laboratory  exercises  with  full  regard 
to  giving  the  participants  material  which  can  be 
immediately  put  to  use  in  the  laboratories  of 
Chicago  Public  Schools ,  Laboratory  experiences , 
chemical  demonstrations,  the  use  of  computers  in  a 
chemistry  lab,  and  the  unique  strategies  required  to 
teach  chemistry  effectively  will  be  the  foci  of  the 
seminar. 

Eighty  percent  of  the  cost  of  the  project  is  borne 
by  private  foundations  and  tTie  University  of 
Chicago* 


Stuart  A,  Rice 
University  of  Chicago 
Chicago,  IL 


USE  8652474 
FY87  S9,50O 
Studies 


**Rcport  of  the  Symposium  on  Undergraduate  Education 
in  Chemistry  and  Physics'* 

The  results  of  a  Symposium  on  Undergraduate 
Education  in  Chemistry  and  Physics,  hosted  by  the 
University  of  Chicago  in  October  1965 ,  have  Keen 
published  arid  disseminated.  There  were  about  2,iO 
at  tendees  at  the  symposium^  generally  from  the 
Midwtfst,  with  some  coming  as  far  as  from  Wyoming. 
Dissemination  of  this  report  furthers  the  objectives 
of  the  National  Science  Foundation  in  disseminating 
information  about  the  encouraging  cooperative 
efforts  In  clealXng  with  the  needs  of  undergraduate 
education  in  sciences,  erigineering  arid  mathematics- 
It  complements  the  report  of  the  N$6  Task  Committee 
on  Undergraduate  Science  and  Engineering  Education 
(NSB  e6-100)  which  deals  with  the  same  topic  in  all 
disciplines. 


Paul  J,  Sally,  Jr. 
Sheila  Sconiers 
University  of  Chicago 
Chicago,  IL 


MDR  8550472 
Free  S204,494 
FY87  S161,415 
FYee  S229,125 
Mathematics 


**Materials  and  Teacher  Development  in  Precollege 
Education 

The  University  of  Chicago  School  Mathematics 
Project  is  in  the  process  of  developing  and 
implemeriting  in  the  classroom  a  comprehensive  K-12 
program  designed  to  upgrade  mathematics  education 
for  all  elementary  school  students  and  for  the 
majority  of  secondary  school  students  who  are  in 
the  middle  achievement  range ,  An  up-to-date 
curriculum,  emphasizing  problem  solving  and 
applications,  is  being  written  and  tested  in 
Chicago  area  schools .  In  its  elementary  (K-6) 
component,  the  project  seeks  to  reduce  the  amount 
o£  time  devoted  to  teaching  computational  skills, 
introduce  more  geometry  and  statistics,  and  use 
calculator  arithmetic  to  aid  instruction  and  expand 
the  teaching  of  applications  of  mathematics. 

Initial  funding  for  the  project  has  been  provided 
by  the  Amoco  Foundation,  Additiorial  f  undirig^  to 
assist  in  supporting  the  secondary  components  has 
been  provided  by  the  Carnegie  Foundation.  NSF 
funding  will  help  support  the  elementary  component. 

The  project  will  field  test  the  elementary  school 
mathematics  materials  that  are  being  developed, 
im  luding  calculator  workbooks*  problem  solving 
workbooks*  and  workcards  designed  to  guide  students 
in  the  independent  use  of  a  variety  of 
manipulatives.  It  will  develop  a  model  for  the 
teacher  training  necessary  to  ast^ure  successful  use 
of  the  developed  materials.  The  model  will  focus  on 
training  generalist  teachers  for  grades  K-3  and 
specialist  teachers  for  grades  4-6.  A  teacher 
training  package  will  be  prepared  for  use  by 
mathematics  supervisors,  coordinators*  and  others 
who  wish  to  adopt  the  training  program. 


TEACHER  ENHANCEMENT  PROGRAM 

Howard  S,  Goldberg 
Philip  Wagreich 
Johri  F,  Lussenhop 
Mark  Smylie 

University  of  Illinois  Chicago 
Chicago,  IL 


TPE  8751286 
FY87  S206,674 
FYe8  S226,221 
FY89  S287,797 

Elem  Science 


''A  Model  Integrated  Mathematics/Science  Teacher 
Enhancement  Program  to  Improve  Problem  Solving  and 
Quantitative  Skills  in  the  Elementary  Schools" 

The  purpose  of  this  project  is  to  integrate 
mathematics*  *icience*  and  computers,  to  enhance  the 
mathematics  and  science  content  knowledge*  problem 
solving  skills ,  and  analytical  abilities  of 
elementary     school     children ,      This     wi  11  be 
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accomplished  by  developing  and  implementing  a  model 
teacher  and  curriculum  improvement  program  and  by 
evaluation  and  dissemination  of  the  model.  The  model 
program  will  involve  13  elementary  schools  in  the 
Chicago  metropolitan  area .  Two  lead  teachers  from 
each  school  will  participate  in  a  series  of  Saturday 
seminurs  in  1988  and  a  summer  workshop  in  1989,  both 
at  University  of  Illinois  at  Chicago.  The  seminars 
wi 11  introduce  the  teachers  to  concepts  in 
mathematics^  physical  science^  and  biological 
science^  and  teach  them  to  communicate  this 
information  to  their  colleagues  and  to  facilitate 
change  at  the  school  level.  The  curriculum  that  will 
be  introduced  through  this  program  integrates 
mathematics  and  science^  and  focuses  on  the  notion 
of  a  variable,  particularly  certain  fundamental 
variables^  such  as  length,  area^  volume^  mass^  and 
time,  followed  later  by  density^  velocity, 
acceleration^  etc.  Emphasis  is  placed  on  teaching 
students  the  scientific  method  through  hands-on 
experiments.  An  extensive  and  rigorous  evaluation  of 
this  program  will  be  carried  out.  A  two-year 
implementation  phase  will  begin  in  1988  4^hen  the 
lead  teachers  will  prepare  monthly  in-service 
lessons  for  their  colleagues .  Eventually  over  340 
teachers  will  be  involved  with  the  materials .  The 
materials^  curric^ilum,  and  techniques  developed  will 
be  disseminated  on  a  national  basis  through 
conferences  and  national  summer  instit^ites  and 
publications . 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 
Sharon  Dugdale 

University  of  Illinois  at  Urbane 
Urbana,  IL 


MDR  8470608 
FY85  $128,907 
FY86  $138,003 
FY87  $150,140 
Mathematics 


*'Using  Microcomputers  in  a  Graphical,  Functions- 
Oriented  Approach  to  Topics  in  High  School  Algebra" 

A  set  of  microcomputer  modules  will  be  developed 
and  field  tested  to  examine  the  extent  to  which  a 
heavily  graphical^  functions-oriented  approach  can 
render  algebra  more  accessible  and  motivating  to 
students.  The  activities  will  teach  selected  topics 
of  algebra  in  a  direct  and  highly  intuitive  manner. 
These  materials  will  be  in  the  same  style  as  those 
developed  in  our  previous  projects,  providing 
students  carefully  constructed  environments  which 
are  direct  expressions  of  the  mathematics  involved. 

Functions  and  graphing  are  basic  to  scientific 
applications  as  well  as  to  further  work  in  pure 
mathematics,  and  they  are  areas  where  data  indicate 
poor  performance  on  the  part  of  large  numbers  of 
students. 

The  materials  will  be  designed  so  that  they  may  be 
used  as  the  basis  for  a  course,  integrated  into  an 
existing  course,  or  \ised  for  individual  study  not 
related  to  a  formal  course,  A  modular  structure 
will  allow  students  to  use  individual  activities  to 
meet  specific  needs,  whether  they  are  meeting  the 
concept  s  for  the  first  time  or  reviewing 
previously-learned  material. 


NETWORKS  PROGIV..^ 


Philip  wagreich 

Harvey  B.  Keynes 

University  of  Illinois  Chicago 

Chicago,  IL 


TPE  8850359 
FY88  $163,375 
FYe9  $135,992 
FY90  $130,331 
Mathematics 


""A  Network  to  Increase  the  Involvement 
Mathematicians  in  Pre-college  Education'' 


of 


The  goal  of  this  project  is  to  develop  a  network  to 
increase  and  facilitate  the  participation  of 
mathematicians  in  programs  for  the  improvement  of 
pre-college  education  and  expand  comm^inicat  ion 
between  mathematicians  and  mathematics  educators. 
Implementation  of  the  network  will  take  place  in 
three  stages.  The  first  stage  will  consist  of  a 
workshop  in  the  summer  of  1968  to  establish  contacts 
between  people  who  have  been  working  in  the  field 
and  those  who  are  just  beginning ,  The  second  stage 
will  include  the  establishment  of  a  network  that 
4^ill  provide  support  for  people  in  the  process  of 
developing  new  projects.  Network  activities  will 
include  consultation  services,  a  project  databank,  a 
materials  resource  clearinghouse,  the  publication  of 
workshop  proceedings  and  a  newsletter .  Finally 
regional  workshops  b'lilding  on  the  model  of  the 
first  workshop  will  be  held  so  that  many  more 
mathematicians  will  be  reached. 


er|c 


COURSE  AND  CURRICULUM 

Gerald  J.  Janusz 
Anthony  L-  Peressini 
University  of  Illinois  at  Urbana 
Urbana,  IL 


USE  8813873 
FY88  $40,785 
Mathematics 


"Calc^ilus  Curriculum  Development** 

Mathematicians  at  the  this  university  will 
investigate  methods  by  which  the  teaching  of 
calc^ilus  can  me  made  more  effective  in  conveying  to 
students  an  understanding  of  calculus  as  a  powerful 
problem  solving  tool.  Course  material  planning  will 
focus  on  the  development  of  the  problem  sets  that 
will  lead  students  through  the  central  i^eas  and 
methods  of  calc\il\is  and  enhance  their  ability  to 
read  and  write  mathematics. 

The  project  will  consul t  with  user  departments  in 
science,  engineering  and  other  areas;  develop  and 
class  test  course  material  for  Calcul^is  I  based  on 
an  approach  of  Artin:  focus  on  computational  and 
problem  solving;  and  develop  student^s  capacity  to 
read  and  wri  te  mathematics  correctly  and 
coherently* 


J. 
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A  weekly  Calculus  Seminar  will  train  teaching 
assistants  and  discuss  content  among  faculty  within 
and  outside  the  Mathematics  Department .  In  the 
Suntmer  of  1969,  a  Calculus  Workshop  for  UI  faculty 
and  high  school  teachers  will  be  held. 

The  integration  of  computer  technology  with  use  of 
Mathetnatica  software  in  the  calculus  curriculum  will 
be  supported  by  outside  funds. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Linda  A.  Meyer 
Robert  L.  Linn 

University  of  Illinois  at  Urbana 
Urbana,  IL 


MDR  6550320 
FYeS  $84,968 
FY86  $90-927 
FY87  $91-000 
Studies 


in  the  University  of  Illinois  College  of 
Engineering.  The  micro-CADD  experience  will  include 
producing-  modifying  and  interpreting  graphic 
representations.  It  will  also  emphasize  database 
implications  of  CADD  and  the  use  of  CADD  as  an 
effective  graphical  interface  to  advanced  systems 
for  CAD,  CAM,  CAE-  CIM-  etc.  This  approach  reflects 
the  growing  awareness  that  the  effective 
application  of  CAD,  etc.  depends  in  large  part  on 
an  individual's  ability  to  visualize  ''objects**  and 
to  create  and  interpret  them  in  graphic  form.  The 
course  will  include  lecture-demonstrations  in  a 
specially  equipped  micro-CADD  auditorium  featuring 
a  large- screen  projection  monitor.  Individual 
laboratory  assignments  will  take  place  on  PC-based 
micro-CADD  workstations  t  during  which  experienced 
graduate  teaching  assistants  will  assist  the 
instructors  in  offering  individual  help  and  advice. 
The  project  directors  will  maintain  personal 
contact  with  participants  to  foster  success  after 
the  course. 


"A  Longitudinal  Study  of  the  Acquisition  of  Science 
Concepts  in  Elementary  School** 

The  proposed  research  has  these  objectives:  1)  to 
track  students'  acquisition  of  scientific  concepts 
from  their  home  and  school  environments  from 
kindergarten  throu^  fifth  grade-  2)  to  assess 
students '  knowledge  and  reasoning  in  several 
scientific  subject  areas^  and  3)  to  analyze  data 
from  the  home  environments  textbooks^  and  classroom 
instruction  in  order  to  produce  a  causal  model  of 
how  students  acquire  science  concepts. 

Thii;  study  will  run  in  tandem  with  a  study  funded  by 
the  Center  for  the  Study  of  Reading  on  how  students 
learn  to  comprehend  science  text*  The  work  will  be 
conducted  with  approximately  1-000  students  form 
four  school  districts .  Funding  from  the  National 
Science  Foundation  will  be  used  to:  revise  and 
administer  parent  questionnaires  and  student  <li  iry 
procedures ;  analyze  science  textbooks;  obi*erve 
science  instruction;  code  student  work;  develop, 
pilot  and  administer  new  science  measures;  and 
analyze  the  data. 


In  addition  to  NSF  funds,  participants' 
institutions  will  provide  about  30%  in  travel  costs 
toward  the  operation  of  the  project. 


FACULTY  ENHANCEMENT 

Michael  H,  Fleck 

Thomas  E*  Woodley 

University  of  Illinois  at  Urbana 

Urbana,  IL 


**  Computer -Aided  Engineering 
Instructional  Approaches" 


USE  6654214 
FY86  $62-266 
Engineering 


Design  Graphics 


The  project  is  a  short  course  intended  to  immerse 
faculty  in  the  methods  and  implications  of  teaching 
and  applying  engineering  design  graphics  (EDG)  with 
microcomputer -based  graphics  workstations  and 
professional  computer-aided  design  drafting  (CADD) 
software.  Participants  will  be  guided  through  lesson 
plans ,  exercises-  and  computer-assisted  grading 
strategies  utilised  in  a  highly  successful  and 
innovative  instructional  program  for  EDG  instruction 


xEACHER  ENHANCEMENT  PROGRAM 

William  F.  Stout 

Kenneth  J.  Travers 

University  of  Illinois  at  Ux^bana 

Urbana-  IL 


TPE  8751729 
FYe6  S156,012 
FY69  $237,060 
FYSO  $234,717 
Mathematics 


"University  of  Illinois  Teacher  Enhancement  Project 
in  Statistics  Education" 

By  introducing  teachers  to  an  empirical  approach  to 
statistics-  this  three-year  project  will  facilitate 
the  teaching  of  statistics  in  middle  and  secondary 
schools.  A  total  of  150  teachers  of  mathematics- 
science,  and  computer  science  will  participate  in  a 
three-week  summer  workshop  in  sttatistics  and  in 
follow-up  activities  during  the  academic  year. 
Evaluation  will  assess  the  project's  success  in 
introducing  statistics  into  the  curriculum  at  the 
classroom  and  the  district  l«vel. 

The  project  builds  upon  inservice  workshops  that 
were  funded  by  the  State  of  Illinois.  Although 
based  upon  a  high-school  level  statistics  text 
(with  accompanying  software)  that  was  written  by 
the  project  directors-  the  workshops  will 
f amiliari  ze  participants  wi  th  a  variety  of 
approaches  to  the  teaching  of  statistics.  There 
will  be  one  workshop  for  30  teachers  in  the  first 
summer  and  two  in  each  of  the  following  two 
summers.  Each  of  the  five  workshops  will  recruit 
from  a  particular  region  of  the  United  States^  and 
teachers  will  participate  in  teams  of  2-4  superior 
teachers^  depending  on  the  size  of  the  school.  Each 
team  will  also  include  a  super vi  sor  or 
administrator^  and  must  contain  at  least  one  senior 
teacher .  The  schools  must  agree  to  provide  funds 
and  other  support  for  introducing  statistics  into 
the  curriculum. 


ERIC 
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Cost-sharing  contributed  by  ttie  university^  the 
participants'  sctiools^  and  the  publisher  amounts  to 
32%  of  the  NSF  award. 


COLLEGE  SCIENCE  INSTRUHENTftTION 

Harold  B.   Hart  USE  6651436 

Western  Illinois  University  FYdd  $13,254 

Macomb,  IL  Ptiysics 


STUDIES  AND  ANALYSES 

Kenneth  J.  Travers  OSPA  &751425 

Ian  D.  westbury  FY&7  $120,632 

University  of  Illinois  at  Urbana  FY6&  $165,703 

Urbana  #  IL  Mathematics 


"S^ond  International  Mathematics  Study  Data  Base 
Enhancement  Project** 

This  work  by  the  University  of  Illinois  is  to 
maintain  and  enhance  the  data-base  of  the  lEA  Second 
International  Mathematics  Study  (SIMS)  for  the  next 
two  yeavs .  SIMS  was  a  comprehensive  survey  of  the 
teaching  and  learning  of  mathematics  in  the 
secondary  schools  in  20  countries^  Including  the 
U.S .  Under  this  grant ,  the  University  of  Illinois 
plans  to  enhance  the  utility  of  the  data  for 
research  in  a  three-  pronged  effort,  as  follows:  1) 
place  the  data-base  in  ""user  friendly''  formats  and 
fully  document  it:  2)  conduct  training  sessions  on 
the  tirse  Of  the  data-bases:  and  3)  convene  a  national 
invitational  research  conference  to  identify  issues 
raised  by  SIMS  that  may  lead  to  secondary  analyses. 


"Computerization 
Laboratories" 


of     Introductory  Physics 


The  grantee  will  purchase  six  air  track  systems, 
six  photogate  systems,  six  rotational  dynamics 
systems ,  six  measurement  interfaces,  and  six 
microcomputers ,  This  equipment  will  be  used  to 
improve  instruction  in  Introductory  Physics 
laboratory  courses.  Physics  and  pre-engineering 
students  will  receive  a  systematic  introduction  to 
the  laboratory  applications  of  microcomputers 
including  data  acquisition^  instrument  cortrol^ 
data  analysis:  and  c'  *"*  display. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


yOUNG  SCHOLAKS 

John  B.   Beaver  RCD  8755776 

Kevin  N.  Finson  FY&&  $89*060 

western  Illinois  University  JHS  Science/Math 
Macomb ,  XL 

Car  eer*  Awareness     Experiences     in     Science  and 

Mathematics  for  High'Ability  Junior  High  Students" 

This  project  is  a  cooperative  effort  between  Western 
Illinois  University  <WIU)  :  Educatio'^al  Service 
Centers :  regional  business/  industry:  and  regional 
school  districts.  The  project  consists  of  a  series 
of  instructional  and  experiential  activities 
conducted  during  e.  combination  of  two  weeks  on  the 
WIU  campus  during  the  summer,  internships  with 
practitioners  in  the  field*  and  a  one^day  fall 
semester  session  in  November  1988.  The  major 
objective  of  the  project  is  to  intrcduce  24 
high-ability  8th  grade  students  from  rural  western 
Illinois  to  science  and  mathematics  disciplines  and 
careers .  The  instructional  components  include 
hands-on  laboratory  work  related  to  a  research  area 
in  each  discipline*  ettiical  and  philosophical 
questions  relevant  to  science  research  and 
technology,  and  Information  relating  to  career 
opporti^nities  in  science*  technology ,  and 
mathematics-  Project  staff  includes  WIU  faculty, 
with  assistance  from  junior  high  sctiool  scien:e 
teachers  and  representati  /es  from  business  and 
industry. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Janos  Szamosi  USE  8750029 

western  Illinois  University  FY87  S22,268 

Macomb ,  I L  Chemi  sl  ry 

"^^velopmen  t  of  a  Com put at  ional  Chemistry 
-ahoratory** 

A  computational  chemistry  course  has  been  recently 
approved  at  Western  Illinois  University.  To 
implement  this  curricular  addition,  10 
microcomputers  with  associated  software  are  now 
available  for  student  use  in  that  course,  anci  in 
addition  are  being  used  for  data  acquisition, 
storage,  and  analysis  in  other  chemistry  courses: 
instrumental  analysis*  physical  chemistry,  advanced 
inorganic  chemistry*  and  junior  and  senior  research 
projects.  The  major  goal  of  this  effort  is  to 
thoroughly  integrate  microcomputers  into  the 
chemistry  curriculum. 
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INDIANA 


TEACHER  ENHANCEMENT  PROGRAM 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics:  Teaching 


Susan  M.  Johnson 
Mildred  T,  Ballou 
Ball  State  University 
Muncie,  IN 


TPE  8652001 

pyee  $107,223 

FY87  $  96,258 
El em  Science 


1987 

Diane  W,  Burnett 
Science 
Warren  Central  High  School 
Indianapolis^  IN 


Allan  R*  Ueinheimer 
Mathematics 
North  CeNtral  High  School 
Indianapolis,  IN 


1988 

Mary  t,  Derwent 
Mathematics 
St  Joseph's  High  School 
South  Bend.  IN 


Gladysmae  C*  Good 
Science 
Arlington  High  School 
Indianapolis  ^  IN 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 
Edwin  G.  Cohen 

Agency  for  Instructional  Te<Thnology 
Bloomington*  IN 


"Science  for  Every  Elementary  School  Child; 
Ball  State  University/Ft,  Wayne  Plan" 


The 


MDR  6550902 
FY86  $223,766 
FY87  $273,494 
Mathematics 


"Mathematics  for  the  *  80 " s 


Math  Six" 


The  Agency  for  Instructional  Technology .  in 
partnership  with  a  consortium  or  more  than  25  staLe 
education  agencies,  i£  in  the  process  of  developing 
Mathemat  ics  for  the  *50=,  a  collection  of 
high-^^juality  video  and  print  materials  that  support 
mathematics  teaching  in  grtdes  4-6*  Materials  for 
grades  4  and  5  have  already  been  developed.  This 
grant  will  provide  partial  support  for  the 
development  of  the  grade  6  materials* 

The  project  will  develop  a  series  of  eighteen 
15-wiinute  instructional  television  programs, 
together  with  a  teacher *s  guide  that  will  include 
worksheets  for  students.  The  series  will  emphasize 
problem'SOlving  and  applications .  Consortium 
agencies  will  distribute  the  materials  within  their 
states,  via  public  and  non-commercial  cable 
television  transmission,  for  example,  and  they  wiay 
authorize  off-air  recording  of  th«  television 
programs  and  duplication  of  print  materials  for 
educational  use  within  their  legal  jurisdictions , 
Non consortium  agencies  will  be  offered  an 
opportunity  to  contract  with  the  Agency  for  similar 
rights. 


This  project  will  develop  and  assess  a  model  for 
increasing  the  quality  and  quantity  of  science 
taught  by  all  elementary  school  teachers  within  a 
scitjol  district .  Lead  teachers  will  incorporate 
investigative  science  activities  in  their  own 
classrooms:  subsetjuently^  they  will  work  with  the 
other  teachers  within  their  buildings  and  reach 
into  all  classrooms  in  the  36  elementary  schools  in 
the  Fort  Wayne  community  school  system  and  in  the 
Lutheran  private  school  system,  A  team  of  2 
excellent  teachers,  one  from  grades  K-3  and  one 
from  grades  4-5  will  serve  as  catalysts  for  the 
improvement  of  science  teaching  within  each  school. 

The  project  is  based  upon  a  needs  assessment,  pilot 
study,  and  recommendations  from  the  science 
education  literature.  The  model  includes 
significant  cost  sharing  and  partnerships  with  the 
cooperating  school  district ,  the  university,  and 
local  industry.  The  leadership  team  includes 
scientists,  sc^.ence  educa  t  ors  ^  and  school 
administrators ,  The  mod''!  includes  the  development 
and  support  of  plans  and  programs  designed  to 
sustain  the  results  of  this  project  well  beyond  the 
period  of  external  funding  f r<^m  NSF,  Plans  are 
also  underway  for  thoroug'.i  documentation  and 
dissemination  of  results.  The  project  includes 
summer  activities  involving  academic  work  in 
science  and  in  curriculum  development  and  a  series 
of  activities  throughout  the  academic  year  that 
build  upon  the  summer  activities  and  will  enable 
the  teachers  to  assess  the  application  of  what  has 
been  learned  in  clinical  practice.  The  model  also 
includes  special  workshops  conduct  ed  for 
administrators  who  work  with  the  teachers  in  the 
schools.  Staff  members  have  expertise  both  in 
science  and  in  science  education  and  are  very  well 
qualified  to  conduct  this  project. 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  R*  Mertens 
Jon  R.  Hendrix 
Ball  State  University 
Muncie,  IN 


FY88  $147,027 
Biology 


"Enhancing  a  National  Network  by  Developing 
Leadership  Skj.lls  in  Outstanding  Biology  Teachers 
for  the  Teaching  of  Human  Genetics  Knowledge  and 
Bioethical  Decision-Making" 

This  four-week  project  offered  at  Ball  State 
University  will  give  4U  outstanding  biology 
teachers  from  tLtoughout  the  nation  the  opportunity 
to    update     their     knowledge    of    human  genelics. 
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bioethical  decision-making  skills.  ^nd  teaching 
methodologies.  They  will  thus  be  qualified  to  become 
psrt  of  the  National  Network  to  Implement  Human 
Genetics  and  Bioethical  Decision-  Making  in  our 
Nation^s  Secondary  Schools,  with  this  project,  this 
Network  will  be  expanded  to  include  members  from  the 
20  states  not  currently  represented,  making  it  a 
nationwide  entity. 

The  summer  workshop  will  be  followed  by  an  academic 
year  component  designed  to  assist  participants  in 
achieving  project  goals. 


phase-contrast  microscopes  to  enhance  the  study  of 
living  cells  in  introductory  courses  for  majors  and 
non-majors. 

The  use  of  living  cells  in  portions  of  these 
courses,  the  new  phase-  contrast  capability,  and 
the  means  for  showing  preparations  to  the  whole 
class,  are  adding  significantly  to  the  interest  of 
students  in  these  courses. 


COttEGE  SCIENCE  INSTKUHENTATlOM 


YOUNG  SCHOLARS 

David  Ober 

Ball  State  University 

Muncie.  IN 


RCD  8850150 
FY88  $38,741 
FYe9  $38,741 
Elec:,rical  Eng 


*'An  Introduction  to  Analog  and  Digital  Electronics 
for  Young  Women  and  Young  Nen" 

Ball  State  University  offers  two  separate  but 
identical  two -week  residential  sessions  on 
Introductory  Electronics  to  46  twelfth  grade 
students.  The  first  session  will  be  for  girls  only; 
thn  second  for  boys  only.  These  somewhat  unorthodox 
girls-only/  boys-only  programs  provide  educational 
opportunities  for  all  interested  applicants  as  well 
as  offer  an  incentive  to  attract  young  women  into  a 
traditionally  male  dominated  field. 

Emphasis  is  placed  on  the  application  of  electronics 
to  dci  ence .  Laboratory  activities  constitute 
approximately  50%  of  the  program  schedule.  In 
addition^  students  construct  their  own  computer 
interface.  As  a  follow-up  project .  they  use  thep* 
interfaces  to  perform  two  experiments  in  their  hoh.^ 
school  and  send  reports  of  their  results  to  the 
project  staff. 


David  T.  Harvey 
Eepauw  University 
Greencastle.  IN 


**^?odernizing  the  Undergraduate 
Analysis  Laboratory'' 


USE  9750039 
FY87  $21,995 
Chemistry 


Instrumental 


Undergraduate  chemistry  majors  at  DePauw  University 
are  beiny  provided  with  routine  access  to  a 
significant  number  of  modern  instrumental 
t  echniques  in  the  areas  of  spect  roscopy. 
separations,  and  electrochemistry .  A  number  of 
modern  instruments  have  been  recently  acquired, 
cyclic  voltammograph,  gas  chromatograph.  atomic 
absorption  spectrophotometer,  ultraviolet-visible 
spectrophotometer.  which  coupled  with  existing 
departmental  instrumentation.  have  allowed  the 
development  of  a  new  laboratory  curriculum  in 
Instrumental  Analysis.  This  course  haa  an  emphasis 
on  methods  for  instrumental  optimization,  methods 
of  data  collection  and  analysis,  and  methods  for 
studying  chemical  reactions  and  reaction 
mechanisms . 


PRIVATE  SECTOR  PARTNERSWIFS 

Margaret  Buchanan 

Eagl^-Union  Community  School  Corp 

Zionsville.  PI 


TPE  8851021 
Fy98  S139.913 
Computer  Science 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  ^*  Maloney 
Butler  University 
Indianapolis.  IN 


''Acquisition  ot  ?hase  Contrast  and 
Microscopes  for  Biology  Education" 


USE  8750263 
Fy87  $25,775 
Biology 


Fluores cen ce 


A  comprehensive  internal  program  revJ  ew  and  the 
resulting  c^irriculum  review  suggested  that 
:tndergraduate  majors  in  this  De^rtment  needed  more 
prsctical  exposure  to  light  microscopy  and  its 
attandant  techniques.  Through  this  project  *  the 
Department  is  purcnasing  sixteen  student 
phase -contrast  microscopes  and  three  fluorescence 
microscopes  for  use  primarily  in  the  Cell  Biology. 
Microbiology.  Immunology  and  Invertebrate  Biology 
laboratories*  A  TV  camera,  video  recorder  and  TV 
monitor    also    are    being    used    with    one    of  the 


er|c 


''Integrating  Telecommunications^  into  the  Science 
Curriculum" 

Six  Indiana  school  districts,  in  partnership  with 
industry,  universities,  libraries,  data  retrieval 
services,  and  a  museum  will  develop  end  imolement 
programa  to  give  middle  echouX  btua^fittt  experienc«j 
in  f.'omputer  data  processing  and  literature 
searching.  Through  a  summer  workshop  teachers  from 
the  school  district  will  Nork  with  industry  and 
university  scientists  to  design  scientific  studies 
their  students  can  pursue,  both  by  data^generating 
experiments  and  by  literal  ire  searching.  Teachers, 
and  in  turn  their  students,  will  l^arn  how  to 
create  data  bases  fcr  their  own  results  end  how  to 
access  and  search  commercial  data  bases  for 
complementary  information  4.  During  the  summer 
workshop  the  teachers  will  have  an  opportunity  to 
test  their  programs  on  students  in  a  miuseum  prior 
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to  taking  th^se  programs  back  to  th^ir  own 
classrooms .  Materials  an<l  procedures  developed 
during  the  project  will        widely  disaeminattJ. 

Coat  sharing  by  the  partners  will  total  17%  of  the 
NSF  funding. 


ft  new  course  in  Mol ecular  Genetics  is  being 
offered.  while  major  laboratory  segments  of 
ftdvanced  Cell  Biology  and  Developmental  Biology  ate 
being  expanded.  Substantial  laboratory  exercises 
also  are  being  added  to  coursework  in  Microbiology^ 
Genetics^  Biochemistry,  and  Immunology.  Students 
are  gaining  vastly  expanded  experience  with  current 
techniques  and  equipment  used  in  Protein  and 
Nucleic  ftcid  Biochemistry  and .Molecular  Genetics. 


COLLEGE  SCIENCE  iNSTRUMENTftTION 


Gerald  Bakker 
Earlham  College 
Richmond.  IN 


"Undergraduate  Instructional  Use  of 
UV/VI$  Spectrophotometer** 


USE  8750543 
FY87  $7,a00 
Chemistry 


a   Diodo  ftrray 


The  recent  acquisition  of  a  diode  array 
ultraviolet* visible  <UV/Vi$)  spectrophotometer. 
Interfaced  with  a  computer.  is  allowing 
undergraduate  students  in  the  Chemistry  Department 
at  Earlham  College  to  develop  a  familiarity  and 
competence  with  modern  compu  t  er  *con  trol  le<l 
instrumentation.  The  system  has  the  capability  to 
collect  data  rapidly  under  a  variety  of 
circumstances  and  to  manipulate  and  graph  the  data 
in  various  ways .  Spectral  analyses  of  metal 
complexes,  chemical  kinetics  in  biochemical  systems, 
detector  use  in  chromatographic  separations,  and  U9^ 
in  independent  study  are  among  the  applications  of 
the  system  which  students  will  explore. 


COLLEGE  SCIENCE  INSTRUMENTATION 

H^len  B.   Hay  USE  6351514 

Earlham  College  FY8e  $fl.70O 

Richmond.  IN  Geology 


"Instrumentation  for  Undergraduate  Projects  in 
Seismology** 

The  grantee  will  purchase  a  12-'channel  seismograph 
which  will  be  used  for  student  resoarch  on  de[>th  to 
bedrock  under  rhe  surficial  glacial  deposits  in 
Mayne  County.  Indiana.  This  will  afford  geology 
students  the  opportunity  to  learn  shallow  seismic 
reflection  techniques  while  carrying  out 
significant  research  projects.  Th^  eqidpment  also 
will  be  used  in  a  new  course  on  geophysics. 

Th«^  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  INSTRUMENTftTION 


COLLEGE  SCIENCE  INSTRUMENTftTION 

William  H.  Harvey 
Earlham  College 
Richmond .  IN 


USE  8750217 
FYS 7  $34,544 
Biology 


"Equipment  to  Expand  Undergraduate  Instruction  in 
Cellular  and  Molecular  Biology" 

The  Biology  Department  is  involved  in  a  four-phase 
program  to  expand  the  Instrumentation  of  its 
Cellular  and  Molecular  Biology  laboratories.  Phase 
one  was  completed  by  the  institution;  this  project 
is  covering  the  second  phase  which  involves 
procurement  of  an  ultracentrif uge^  electrophoresis 
equipment ,  photographic  equipment,  a  uv /visible 
spectrophotometer,  a  C02  incubator,  and  an  ion-free 
reagent  water  system.  This  equiptment  enables 
undergraduates  to  perform  expanded  laboratory 
experiments  and  individual  projects  in  cell 
fractionation;  protein,  DNft  and  RNft  separations: 
transfers  of  proteins  and  nucleic  acids  for  testing 
and  analysis  (Southern.  Northern.  and  Western 
blotfl) ;  quantitative  determination  of  proteins  and 
nucleic  acids;  autoradiography;  DNft  sequencing; 
restriction  digests  of  nucleic  sclds;  and  cloning  of 
restriction  fragments. 


James  S.  Miller 
Goshen  College 
Goshen,  IN 


USE  8750690 
Fy87  $16,103 
Biology 


"Equipment  for  Computer  Interfacing  in 
Undergraduate  Physiology  Laboratories" 

New  laboratory  experiences  for  undergraduates  in 
three  Biology  courses  which  have  a  substantial 
Physiology  component  (Human  Anatomy  and  Physiology, 
Principles  of  Biology,  and  The  Biological  Morld) 
are  being  developed  using  new  equipment  acquired 
through  this  grant .  The  project  has  three  major 
foci:  teaching  students  how  to  interface  computers 
with  laboratory  equipment,  how  to  use  computers  to 
acquire  data,  and  how  to  manipulate  and  analyze 
data  with  computer  assistance.  This  equipment 
makes  it  possible  to  con si  der  aspects  of 
cardiovascular  physiology,  respiratory  physiology, 
and  the  physiology  of  reflexes  that  previously 
could  not  be  addressed  in  these  courses  because  the 
requisite  equipment  was  lacking. 

Laboratory  experiments  in  other  areas  also  are 
being  upgraded  by  involving  students  more  directly. 
Laboratories  being  Improved  in  this  way  include  the 
EKG  labs:  lunQ  physiology  labs;  exercise  physiology 
labs,"  and  labs  in  biochemistry  and  human  genetics 
(inhere     computer     simulations     are     beinQ  used 
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extensively).  A  laboratory  inanual  is  being  prepared 
that  reflects  the  hands-on  experiences  of  this  P.I. 
and  his  students. 


TEACHEK  PKEPARATIOW  PKOGRAM 

John  F ,  LeBlanc 
Frank  K.  Lester,  Jr, 
Indiana  University 
Bloomington^ 


TPE  S75147B 
FY87  $276,685 
FY89  $290,000 
FY90  $300,000 
Ilat  hematics 


"Preparing  Teachers  to  Teach  Mathematics i  A 
Problem-Solving  Focus" 

This  3-^year  teacher  preparation  project  will  develop 
and  evaluate  materials  and  strategies  for  preparing 
elementary  school  teachers  in  mathematics .  As  a 
joint  effort  of  the  Mathematics  and  Mathematics 
Education  departments  of  Indiana  University  and  the 
Oyer  Elementary  School  of  Monroe  County*  this 
project  will  interface  wi th  an  overall  revision  of 
the  Universi  ty '  s  elementary  teacher  education 
program.  The  new  p^^ogram  will  require  that  each 
student  complete  an  18-^24  semester  hour 
concentration  (one  choice  is  mathematics)  and  a 
three -semester  sequence  of  school -based  field 
experiences  prior  to  student  teaching. 
Specifically,  this  project  will  address  the  revision 
of  two  mathematics  courses  required  of  all 
preservice  elementary  teachers  in  order  to  upgrade 
and  modernize  the  content  and  to  integrate  problem- 
solving  emphases  with  computers  and  calculators.  In 
addition  two  new  courses  for  the  mathematics 
specialists  will  be  developed  featuring  instruction 
and  internships  in  problem-solving  approaches  to  the 
teaching  of  elementary  school  mathematics. 

A  vital  feature  of  this  model  will  be  the 
development  of  a  local  elementary  school  faculty  to 
offer  an  exemplary  mathematics  program.  The 
in-service  teachers  of  the  Oyer  Elementary  School 
will  cooperate  in  all  phases  of  the  field 
experiences  of  the  preservice  teachers.  They  will 
receive  intensive  but  sustained  assistance  to 
improve  their  own  teaching  of  mathematics  to  reflect 
the  problem*solving  goals  and  emphases  of  the 
teacher  education  program.  They  will  develop  their 
capacities  to  serve  as  significant  teaching  models 
and  as  clinical  adjuncts  to  the  campus-abased 
components  of  the  teacher  preparation  program.  They 
will  collaborate  with  project  staff  in  the  planning 
and  evaluating  of  all  phases  of  the  school-based 
activities. 

Project  evaluation  will  include  systematic  formative 
and  summative  assessments  cf  project  strategies  * 
accomplishments ,  and  consequences .  It  is  expected 
that  university  course  materials*  including  print , 
video  and  compu  ter /calculator  components  *  will 
result.  Further,  plans  for  disseminating  the  model 
and  materials  throughout  the  Indiana  University 
system,  as  well  as  nationally*  have  been  made. 


ERIC 


KESEARCH  IW  TEACHING  AWD  LEAKWIWG 

Frank  K.  Lester,  Jr, 
Joe  Garofalo 
Indiana  University 
Bloomington* 


MDK  6550346 
Fy65  $69,455 
FY87  $51,801 
Mathematics 


'*Kole  of  Metacognition  in  Mathematical  Problem 
Solving " 

Among  recent  research  on  memory  and  cognitive 
development ,  there  is  a  growing  interest  in 
phenomena  referred  to  as  metacognition.  This 
basically  consists  of  two  components :  cognitive 
self -awareness  and  behavior  regulation.  Such 
research  has  largely  been  the  domain  of 
developmental  psychologists,  reading  specialists 
and  special  education  researchers .  Only  recently 
have  members  of  the  mathematics  education  community 
become  interested  in  the  role  of  metacogni  tion  in 
mat  hem at  ical     performance .  This     study  will 

investigate  the  metacognitive  behavior  of  sixth 
grade  students  working  on  arithmetic  computation 
and  verbal  problems , 

The  metacognitive  behaviors  will  be  examined 
through  the  use  of  paper-^and-pencil  tests, 
individual  interviews  and  paired  interviews.  The 
investigation  will  also  include  an  instructional 
treatment  component  designed  to  engage  students  in 
metacognitive  activities  during  problem  solving. 
The  proposed  study  will; 

1.  design^  collect  and  pilot-test  suitable 
mathematics  problems; 


2.  conduct  clinical  interviews , 
student  problem  solving; 


observe 


3.  develop  and  present  instructional 
treatments; 

4 .  analyze  students*  performance  and  report 
results . 

The  results  of  this  investigation  should  give 
insists  on  how  to  incorporate  a  metacognitive 
dimension  into  problem  solving  instruction. 


COLLEGE  SCIEWCE  IWSTKUMEWTATIOW 

Marshall  P,  Cady^  Jr. 
Indiana  Universi  ty  Southeast 
New  Albany,  ijj 


USE  SS511S9 
FYee  $21,210 
Computer  Science 


"A  Computer  Data  Acquisition  and  Control  Laboratory 
for  Undergra*iuate  Courses" 

The  data  acquisition  and  control  laboratory  serves 
the  needs  of  several  courses.  The  laboratory  will 
include  analog  and  digital  electronics,  computers* 
computer  interfacing  devices  and  software.  Topics 
taught  in  the  laboratory  Include:  a)  hardware  and 
software  interfacing  techniques,  b)  methods  of 
computer  based  automation ,  measurement ,  data 
acquisition ,  experiment  control ,  and  data  analysis. 

The  grantee  provides  funis  for  this  project  that 
are  an  equal  match  for  the  WSF  award. 
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Edward  J.  Kelly 
Marion  College 
Marion,  IN 


USE  8750289 
FYe?  $9,180 
Chemistry 


**lntegration  of  the  Use  of  an  NMR  Spectrometer  in  an 
Undergraduate  Chemistry  Program" 

Integration  of  nuclear  magnetic  resonance 
spectroscopy  into  the  chemistry  curriculum  at  Marian 
College  provides  students  with  an  opportunity  to  pijt 
NHR  principles  into  practice  through  **hands-on** 
experience^  in  class  projects  and  in  independent 
research.  The  use  of  NMR  spectroscopy  in  Organic 
Chemistry^  Organic  Qualitative  Analysis^  Physical 
Chemistry,  Instrumental  Analysis  and  Independent 
Research  complements  student  use  of  infrared  and 
ul  traviolet'visible  spectroscopy,  chromatographic 
techniques  and  electrochemical  applications. 


COLLEGR  SCIENCE  INSTRUMENTATION 

Edward  J,  Kelly 
Marian  College 
Indianapolis^  IN 


USE  6852225 
Fy8e  $5, 337 
Chemistry 


Edward  Dubinsky  USE  6G1399& 

Keith  Schwingendorf  FYSS  $30,000 

Purdue  University  Mathematics 
West  Lafayette,  IN 


"Calculus^  Concepts  and  Computers" 

Three  mathematicians  within  the  Purdue 
University- Indiana  University  system  will  teach 
three  3mall  (25-30  students)  prototype  Calculus 
courses  based  on  computer,  computer  languages  and 
algebra  systems. 

The  geometric  and  conceptual  aspects  of  calculus, 
solution  of  applied  problems,  and  reduction  of 
routine  drill  by  using  symbolic  manipulation  will 
be  emphasized.  These  courses  will  include  both 
mainstream  and  non-mainst  ream  calculus .  The  extent 
of  the  use  of  computer  labs  and  the  use  of  the 
ISTEL  and  MAple  software  packages  will  vary. 

A  consulting  board  c>f  25  experts  from  the  various 
academic  disciplines  will  suggest  applications  from 
science  and  mathematics  from  the  latter  third  of 
the  20th  century, 

A  unique  component  of  this  project  will  be  research 
on  how  students  come  to  understand  or  not  to 
understand  the  underlying  ideas  in  calculus , 
Theoretical  analysis,  observations  and  experiments 
on  the  teaching  and  learning  of  calculus  will  be 
formulated  * 

The  grantee  institution  will  share  project  costs. 


""Expansion  of  Electrochemistry  in  the  Undergraduate 
Curriculum** 

The  undergraduate  Chemistry  program  is  being 
strengthened  by  the  integration  of  the  use  of 
voltammetry  and  coulometry  in  che  curriculum.  Seven 
courses  (Organic  Chemistry^  Qualitative  Organic 
Analysis^  Physical  Chemistry  Lab,  Biochemistry, 
Quantitative  Analysis,  Instrumental  Analysis  and 
Independent  Research)  are  being  revised  to  provide 
students  with  the  opportunity  to  put  electrochemical 
principles  into  practice  through  **  hands-on" 
experience  r  both  in  laboratory  projects  and  in 
independent  research.  The  use  of  voltammetry  and 
coulometry  is  complementing  the  current  Chemistry 
progratn  in  which  students  are  using  ultraviolet- 
visible  and  infrared  spectrophotometers.  NMR 
spectrometers,  gas  and  liquid  chromatography.  Thus, 
integration  of  electrochemistry  in  the  curriculum  is 
assuring  that  students  receive  a  more  complete 
preparation  in  instrumental  practice. 

The  grantee  is  matching  the  award  from  non-Federal 
sou rces. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Jane  B,  Kahle 
Purdue  University 
West  Lafayette,  IN 


**Science  Education  for  Rural  Girls: 
Equity  Through  Master  Teaching" 


MDR  6742342 
FYSe  S3S,S51 
Fy87  $87,600 
FYSe  $47,914 
Other  NEC 


Educational 


This  project  builds  upon  recent  work  which 
identified  instructional  strategies  and  teaching 
behaviors  which  affect  the  retention  of  both  boys 
and  9irls  in  science  courses  and  careers.  The 
primary  purpose  of  this  work  is  to  develop  an 
intervention  program  which  will  encourage  more 
girls  <as  well  as  boys)  to  enroll  in  advanced 
science  and  mathematics  courses  and  to  promote 
their  interest  in  scientific  careerSr  To  achieve 
that  purpose,  five  groups  will  be  involved  in  the 
intervention  program;  secondary  school  biology 
teachers.  students.  parent Sr  community  and 
industrial  volunteers .  and  science  education 
researchers . 


The  project  will  proceed  through  five  stages.  A 
preliminary  study  will  determine  the  needs  of  rural 
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biology  students,  the  utility  of  vari  ous 
intervention  materials,  and  the  validity  gnd 
reliability  of  selected  assessment  instruments. 
Rural  biology  teachers  will  be  recruited  to 
participate,  Went ,  the  selected  intervention 
teachers  will  participate  in  a  two-week,  intensive 
workshop,  conducted  by  master  teachers,  to  develop  a 
prototype  intervention  packet  and  to  preview  and 
evaluate  commercially  available  materials .  The 
fourth  phase  of  the  project  will  be  actual 
implementation  of  the  intervention  programs  in  rural 
high  schools.  Finally,  the  evaluation  phase  of  the 
project  will  assess  the  effectiveness  of  the  program 
and  develop  an  intervention  packet  stiitabl^  fof  uide 
and  diverse  dissemination. 


TEACHER  ENHANCEMENT  PROGRAM 


session  during  the  summer,  which  will  cover  eight 
key  atmospheric  science  topics,  basic  science  of 
meteorology,  school  weather  stations,  weather 
analysis ,  forecasting,  atmospheri  c  moisture , 
motions,  severe  weather  phenomena,  and  applications 
of  atmospheric  sciences  to  other  disciplines. 
Teachers  will  be  assisted  in  applying  this  science 
content  through  the  development  of  materials  for 
use  in  their  classrooms .  Equipment  will  be 
constructed  and  provided  for  home  school  use.  Field 
experience  will  occupy  the  participants  for  one  to 
one  and  one-half  hours  each  day  at  the  Cherry  Lane 
Field  Observing  Facility. 

A  school  outreach  program  will  be  conducted  during 
the  school  year  where  project  staff  will  visit 
classrooms  and  provide  opportunities  for  follow-up 
meetings.  Individualized  consultations  will  be 
provided  to  help  teachers  adapt  the  materials  and 
strategies  to  their  own  teaching  styles. 


Gerald  H,  Krockover 
David  R,  Smith 
Purdt^e  University 
west  Lafayette,  IK 


TPE  S741434 
Fye6  $137,497 
FYe7  $164,289 
Atmospheric  Science 


"Atmospheric  Science  Education  Program  for  Teachers 
(Grades  5-9)" 

The  Atmospheric  Science  Education  Program  for 
Teachers  of  Grades  5<-9  is  designed  to  improve  the 
atmospheric  science  background  of  24  Indiana 
teachers  utilizing  eight  atmospheric  science  topics. 
Teachers  will  spend  four  weeks  in  residence  at  the 
Purdue  t/niversity,  west  Lafayette  campus. 

Participants  will  spend  a  considerable  amount  of 
time  in  the  field  and  will  be  furnished  with  a  set 
of  basic  materials  that  they  will  keep  and  take  back 
to  their  classrooms. 


Teacher  and  student  interest  in  the  atmospheric 
sciences  will  be  heightened  by  the  establishment  of 
a  dial-up ,  computer-based  weather  data  access  and 
electronic  bulletin  board  system.  This  will  be 
contributed  by  Purdue  t/niversity.  Also  contributed 
by  the  University  will  be  8-10  videotapes  about  the 
professional  activities  of  atmospheric  scientists 
and  related  technological  f  iel<1s.  Both  of  these 
vehicles  will  enhance  the  career  access  information 
available  to  students . 

Cost-sharing  by  the  University  and  the  school 
districts,  who  are  being  asked  to  support  their 
teacher-participants,  amounts  to  20%  of  the  total 
cost  of  the  project. 


COURSE  AND  CURRICULUM 


The  project  staff  will  conduct  follow-up  activities 
in  the  classroow  for  the  purposes  of  providing 
expert  resources  to  the  participants  and  to  assess 
the  implementation  of  the  atmospheric  science  topics 
into  the  curriculum.  An  extensive  evaluation 
process  will  determine  the  impact  of  this  project. 


Robert  G,  Squires 
Gintaras  V,  Reklaitis 
P,  K.  Andersen 
Purdue  University 
West  Lafayette,  IN 


U$E  8654614 
FYeS  $69,594 
FY89  $93,487 
FY90  $85,969 
Chemical  Eng 


This  project  is  funded  jointly  with  the  Directorate 
for  Ceosciences. 


''Industry  Participation  in  Chemical  Engineering 
Laboratory  Module  Development" 


TEACHER  ENHANCEMENT  PROGRAM 

Gerald  H,  Krockover 
Purdue  t/nivorsity 
west  Lafayette,  IN 


TPE  6751668 
FY88  $241,140 
Atmospheric  $cience 


"Atmospheric  $cience  Education  Program  for  Teachers 
(Grades  7-12)" 

Purdue  University  will  provide  over  a  period  of  two 
years  the  opportunity  for  25  teachers  per  year, 
grades  7-12 ,  to  develop  a  strong  foundation  in  the 
atmospheric  sciences ,  The  Atmospheric  Science 
Education    Program    will     consist    of    a  three-week 


ERIC 


This  project  offers  a  novel  approach  to  the  design 
of  experiments  for  the  senior  Chemical  Engineering 
laboratory  by  combining  computer  simulation,  the 
cooperation  of  industrial  sponsors,  and  a 
video taped  facilities  tour.  The  resulting 
laboratory  experience  is  challenging,  interesting 
and  educationally  effective.  An  ideal  laboratory 
experiment  would  duplicate  an  industrial  ptoject, 
using  modern  equipment  to  investigate  a  complex 
problem  under  realistic  tim^  and  budget 
constraints.  As  an  affordable  alternative  to 
constructing  and  operating  industrial-scale  pilot 
plants,  computer  simulation  and  videotapes  are 
combined  in  instructional  modules.  The  project 
includes  seven  modules  covering  areas  such  as 
reactor  design ,  separations ,  heat  transfer, 
biochemical  processing,  and  semiconductor 
processing. 
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Institutional  support  for  this  project  is  more  than 
tTtree-fourtTts  ot  the  amount  of  funds  requested  from 
NSF. 

This  project  co-funded  with  the  USF  Directorate  for 
Engineering. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Grayson  N.  Wheatley 
Paul  Cobb 
Purdue  University 
West  Lafayette.  IN 


HDH  8470400 
FTS5  5381.707 
FY87  5  D2.705 
Mathematics 


"TTte  Development  of  Primary  Level  Mathematics 
Curricula  Emphasizing  Child-Generated  Thinking 
Strategies  and  Algorithms" 

This  project  will  develop  prototypical  first  and 
second  grade  instructional  materials  in  arithmetic 
based  on  recent  and  continuing  researcTt  on  early 
number  learning,  children *s  self -genera ted  thinking 
strategies^  children's  self  generated  algorithms  for 
finding  sums  and  differences^  and  children's  beliefs 
about  mathematics t  The  project  will  include  a 
researcTt  component  that  will  lead  to  the  refinement 
and  extension  of  models  of  children*?  self --generated 
strategies  and  algorithms*  The  research  will  build 
on  previous  work  by  the  principal  investigators  and 
by  others.  The  resulting  instructional  materials 
will  be  designed  to  encourage  children  to  develop 
their  own  algorithms  and  to  allow  teachers  to  use 
this  cognitive  approach-  The  project  includes  plans 
for  the  field-testing  and  national  dissemination  of 
the  prototypical  materials. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  L*  Gonzales 

Purdue  University  Calumet  Campus 

Hammond ,  IN 


USE  8750330 
FY87  S47,970 
Electrical  Eng 


**A  Microcomputer  Applications  Course  and  Laboratory 
for  All  Undergraduate  Engineers" 

This  project  will  develop  a  sophomore  course  and 
associated  laboratory  required  for  all  engineering 
students  at  Purdue-Calumet .  It  will  teach  them  the 
fundamentals  of  embedded  microcontrollers  using  ^he 
Embedded  Systems  Minion  Teach  module.  The  goal  of 
the  course  and  the  significant  laboratory  component 
is  to  bring  to  students ,  who  have  an  introductory 
knowledge  of  electric  circuits  and  high'-level 
language  programming,  a  broad  kno'^ledge  of  the 
design  of  ^urn-key^  embedded  microcomputer 
controllers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Scott  F.  Argast  USE  8750250 

Purdue  University  Fort  Hayne  FY87  S45.175 

Fort  Wayne.   IN  Geology 


"Acquisition  of  an  X^-ray  Dif  fractometer  for  the 
Undergraduate  Geology  Curriculum*" 

The  University  will  introduce  x-ray  diffraction 
techniques  into  the  undergraduate  geology 
curriculum.  X-ray  diffraction  is  an  essential  tool 
for  und erst  an ding  crystal  structures  and 
mineralogy.  The  equipment  consists  of  a  Phillips 
X-ray  diffraction  system  with  scintillation 
detector  and  powder  camera,  sample  preparation 
equipment  f  and  microprocessor  control .  The 
equipment  will  find  use  in  introductory  mineralogy 
and  petrology  courses,  advanced  optical  mineralogy 
and  petrography  course."?^  a  techniques  oriented 
course  in  x^-ray  mineralogy  and  as  part  of 
independent  undergraduate  research .  With  the 
availability  of  an  x^-ray  dif f ractometer ^  students 
will  gain  a  greater  appreciation  of  the  fundamental 
principles  of  crystallography  and  mineralogy  and  be 
better  able  to  function  at  working  geologists 
following  graduation. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Hichard  S.  Manalis 

Purdue  University  Fort  Wayne 

Fort  Wayne,  IN 


USE  8852393 
FY88  S28,701 
Biology 


"Computer ^Mediated  Undergraduate  Laboratories  for 
Animal  Physiology  and  Neurobiology" 

Physiology  work  stations  which  consist  of  modern 
data- taking  equipment  and  Macintosh  con^puters 
(which  are  well-known  for  their  user-friendliness) 
are  significantly  improving  the  teaching  of 
undergraduate  students  in  tTtis  department . 

Microcomputers  used  as  scientific  instruments  in 
undergraduate  teaching  laboratories  are  perceived 
as  being  user^-unfriendly  by  most  students.  This 
problem  has  been  greatly  reduced  by  the  recent 
introduction  of  MACLAB  by  World  Precision 
InstrumentSi  MACLAB  converts  a  Macintosh  computer 
into  a  digital  oscilloscope  or  chart  recorder.  One 
of  the  work  stations  in  this  project  has  a 
Macintosh  XX  computer  which  functions  not  only  as  a 
digital  recorder  but  also  as  a  file  server  to  the 
other  computers  in  the  network. 

This  allows  physiology  teachers  to  be  innovative. 
For  example,  they  are  able  to  display  previously 
recorded  experiments  in  class.  Students  can  take 
physiology  laboratory  examinations  ("lab 
practicals*')  using  MACLAB.  The  high  gain 
preamplifier  (model  6132)  manufactured  by  Palrner 
Bioscience  is  a  versatile  instrument  which 
functit^ns  as  an  interface  between  a  physiological 
transduc^^r  or  a  membrane  potential  measuring 
circuit  aid  the  MACLAB. 


ERIC 
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The  ^foTk  stations  are  used  by  students  enrolled  in 
I  introductory  Biology,  Animal  Physiology, 
Neurobiology,  and  undergraduate  research .  All  major 
pieces  of  equipment  are  commercially  available, 
thereby  facilitating  the  incorporation  of  similar 
work  stations  into  biology  departments  at  other 
institutions.  The  grantee  institution  is  matching 
the  NSF  award  ^tith  an  equal  sum  obtained  from 
non -Federal  sources . 


COLLEGE  SCIEKCE  INSTRUMENTATION 

Jerry  A.  Caskey  USE  6551502 

Rose-Hulman  Institute  of  Technology  FYe6  $17,934 

Terre  Haute,  IN  Chemical  Eng 


**  Polymer  Engineering  Laboratory  Improvement 
Program" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Ronald  S.  Artigue  USE  6750150 

Rose-Hulman  Institute  of  Technology  FY67  $9,687 

Terre  Haute.  IN  Chemical  Eng 


"Introduction  of  Biotechnology  into 
Undergraduate  Chemical  Engineering  Curriculum" 


the 


This  project  introduces  a  state-of-the-art 
laboratory  experience  to  students  whose 
concentration  is  in  Polymer  Engineering*  The 
laboratory  equipment  (Differ  en tial  Scanning 
Calorimeter/Thermogravimetric  Analyzer) ,  permits 
students  to  study  and  analyze  polymer  products  that 
have  recently  been  developed* 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


This  project  will  assist  the  institution  in 
introducing  biotechnology  into  the  chemical 
engineering  curriculum.  A  bench -scale  ferment or  and 
ancillary  equipment  will  be  coupled  to  a 
microcomputer -con trolled  data  acquisition  system. 
This  will  result  in  a  system  t:hat  permits  students 
to  learn  about  the  special  conditions  and  problems 
associated  with  fermentation ,  an  industrially 
important  biotechnology  process .  The  computer 
controlled  data  acquisition  system  will  provide 
flexibility  in  experimentation.  enhance  data 
reduction  and  analysis,  and  expose  the  students  to 
modern  instrumentation. 


COLLEGE  SCIENCE  INSTRUMEKTATION 
Ronald  S.  Artigue 

Rose-Hulman  Institute  of  Technology 
Terre  Haute.  IN 


Integration  of  Biosepa  rat  ions  into 
Engineering  Curriculum" 


USE  6851780 
FY88  $24,718 
Chemical  Eng 


the  Chemical 


The  purpose  of  this  project  is  to  establish 
laboratory  instruction  in  bioseparations  wxthln  the 
chemical  engineering  undergraduate  curriculum. 


COLLEGE  SCIENCE  INSTRUHEHTATION 

Barry  J.  Farbroth^r  USE  8851364 

Rose-Hulman  Institute  of  Technology  FYa8  $85,000 
Terre  Haute.   IN  Computer  Science 


"Development  of  a  Flexible  Microcomputer  Laboratory 
for  Teaching  Digital  Electronics  and 
Mi  cr ocompu  ters " 

This  project  enhances  Computer  and  Electrical 
Engineering  courses  at  this  institution.  Modular 
microcomputer  systems  and  associated  development 
hardware  provide  a  high  degree  of  configuration 
flexibility  for  use  in  both  electrical  engineering 
and  computer  engineering.  The  support  equipment  for 
this  project  includes  personal  computers  that  are 
utilized  for  digital  logic  design  capability  using 
progiammable  logic  devices,  for  digital  simulation, 
for  software  developme.it  and  in-circuit -emulation . 
Using  this  lab,  students  experience  the  complete 
(hardware  and  software)  design  cycle  from 
conception  through  design  refinement  and  debugging, 
to  the  realization  of  a  functional  stand-alone 
embedded  computer  system. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee . 


The  laboratory  includes  bench- scale  bioseparation 
and  supporting  equipment,  including  a 
microcomputer-based  data  acquisition  and  control 
system.  This  collection  of  equipment  permits 
students  to  apply  their  theoretical  knowledge  of 
bioseparation  techniques  and  integrated  downstream 
processing  through  laboratory  experimentation, 
exposes  them  to  analytical  methods  and  techniques  in 
biochemistry,  automates  the  control  and  data 
acquisition  of  the  experiments  and  familiarizes 
students  with  modern  computer  control  and  data 
logging  equipment  and  techniques. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIEHCE  INSTRUHEHTATION 

Fran;-.  A.  Guthrie  USE  8750501 

Rose-Hulman  Institute  of  Technology  FY87  $9,300 

Terre  Haute,   IN  Chemistry 


"Undergraduate  Laboratory  Instruct  ion  in 
Electrochemistry* 

A  microprocessor-controlled  electrochemical  system 
has  be«n  recently  acquired  by  the  Chemistry 
Department  of  Rose-Hulman  Institute  of  Technology. 
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allowing  the  use  of  this  instrumentation  for  a 
number  of  applications  in  analytical,  inorganic,  and 
organic  chemistry .  These  include  a  convenient  and 
logical  examination  of  electrode  processes  via  the 
oxidation  of  various  organic  molecules  in  the  cyclic 
voltammetry  mode,  enhanced  ability  to  determine 
trace  levels  of  io:is  via  stripping  and  square  wave 
techniques ,  and  the  availability  of  a  new  and 
powerful  way  to  introduce  students  to  free  radical 
organic  chemistry.  Undergraduate  studants  ir 
analytical  chemistry  compare  various  analysis 
methods ,  and  investigate  indicator  blockage  by 
transition  metal  cations  in  EDTA  titrations,  whereas 
undergraduates  in  inorganic  courses  study 
catalyti  cally  active  substances  and  carry  out 
small-scale  electrochemical  syntheses. 


hardware  tsel f-tuning  controllers)  and  permitting 
tbem  to  compare  equipment  provided  by  several 
vendors;  and  acquainting  students  with 
state-of-the-art  computer  control  and  data  logging 
equipment  and  techniques. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Alan  T,  Roper 

Rose-Hulman  institute  of  Technology 
Terre  Haute,  IN 

Aeronautical  Instruction  Laboratory" 


USE  6351543 
FYSe  S4l,500 
Mechanical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  J,  Lopez  USE  ad51339 

Rose-Htilman  Institute  of  Technology  FYSB  S10o,000 

Terre  Haute,  IN  Mathematics 


"A  Symbolic,  Numerical  and  Graphical  Computations 
Lab  to  Support  a  Revised  Curriculum  in  Calculus  and 
Differential  Equations" 

The   Department   of  Mathematics   at   this   engineering , 
institution    will    establish    for    all    freshman  and 
sophomores  a  laboratory  for  symbolic,  numerical  and 
graphical  computations, 

SUH  work  stations  and  the  computer  algebra  system 
MACSYMA  will  be  the  basis  for  radical  change  in  the 
mode  and  methodology  of  the  calculus  ancJ 
differential  calculus  sequences.  The  emphasis  is  to 
impact  the  engineering  curriculum  by  stressing 
mathematical  experimentation*"  by  use  of  powerful 
research  tools  used  in  industry. 

The  grantee  is  providing  an  equal  sum  obtained  from 
non-Federal  sources. 


This  project  enhances  the  aeronautical 
instructional  capabi.lity  at  this  institution , 
Students  are  exposed  to  the  phenomena  associated 
with  aeronautical  design  and  analysis  through 
experiments  using  a  highly  Instrumented  wind 
tunnel ,  The  wind  tunnel  is  sufficiently  large  to 
produce  flow  conditions  that  allow  wings  which 
utilize  modern  aarfoil  sections  (e.g.,  NASA  General 
Aviation  section)  to  behave  properly  and 
instrumentation  of  the  wind  tunnel  that  causes 
minimal  interference  with  flow  over  the  models , 
Students  in  the  aeronautical  option  who  utilise 
this  lab  are  prepared  for  industrial  careers  in  the 
field  of  A'^ronautical  Engineering. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Le,'.and  K.  Shirely 

Rose-Hulman  Institute  of  Technology 
Terre  Haute,  IN 


USE  8750480 
FYS?  $50,000 
Mechanical  Eng 


"Nev}  Instrumentation  and  Equipment  to  Extend 
Instructional  Capabilities  in  Undergraduate 
Mechiinical  Engineering  at  Rose-Hulman" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Noel  E,  Moore  USE  3851814 

Rose-Hulman  Institute  of  Technology  FYSe  $l2,a05 

Terre  Haute,  IN  Chemical  Eng 


"A  Multipurpose  Process  Control  Experiment  Using 
Self-Tuning  Controllers" 


The  project  has  two  major  goals ,  to  make 
experimentation  an  integral  part  of  a  largf^  aet  of 
courses  in  the  Mechsnicsl  Engineering  curriculum 
which  have  trsditionally  relied  on  the  strictly 
lecture/recitation  type  of  presentation;  and  to 
provide  students  with  an  exposure  to  complicated 
instrumentation  systems  which  contain  essential 
features  of  systems  currently  used  in  non-academic 
environments  ^ 


This  project  introduces  undergrsduate  Chemicsl 
Engineering  students  to  a  multi-purpose  process 
control  environment.  Modern  process  control  hardware 
and  supporting  equipment  (including  a 
microcomputer-boaed  data  acquisition  and  control 
system)  ai^rnif  leant  ly  improves  the  uncZer  graduate 
Isboratory  experience  by;  allowing  students  to 
compare  conventional  control  strategies  (single 
analog  loops )  with  examples  of  modern  computer 
control;  exposing  students  to  modern  process . control 


The  project  relies  heavily  on  three  general  purpose 
data  e^cquisition  modules  and  one  special  purpose 
signal  processor  -  an  FFT  analyzer.  Two  complex 
Mechanical  Engineering  systemsr  a  laboratory  model 
of  a  steam  turbine  and  a  full  scale  numerically 
controJ.led  milling  machine,  will  support  the  goals 
of  the  project.  Finally  a  set  of  state-of-the-art 
flowmeters  will  extend  the  Department ' s  inventory 
of  scientific  instrumentation. 
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COLLEGE  SCIENCE  INSTFUMENTATlOfJ 


Arthur  B.  Western  USE  8851289 

Rose-Hulman  Institute  of  Technology  FY88  $41,788 
Terre  Haute*  IN  Physics 


Pamela  L,  Plouhar 
St  Mary's  College 
Notre  Dame,  I^ 


USE  8750481 
FY87  $27,380 
Chemistry 


"Modern  Optical  Instrumentation  and  Holography 
Laboratories  for  a  New  Undergraduate  Frogran;  in 
Applied  Optics** 

The  Physics  Department  will  purchase  optics 
equipment  for  six  new  undergraduate  laboratories 
established  to  support  a  newly  instituted  Bachelors 
Degree  in  Applied  Optics ,  Particular  emphasis  Is 
placed  on  laboratories  for  Optical  Instrxamentation 
and  Holography, 

This  award  is  being  matched  by  an  equal  sxam  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Nancy  P,  Nekvasil 
St  Marys  College 
Notre  Dame,  IN 


USE  6851769 
FY88  $10,230 
Biology 


^^Development  of 
Laboratory** 


the     Undergraduate  Biochemistry 


The  Department  of  Chemistry  and  Physics  at  St , 
Mary ' s  College  Is  upgrading  the  biochemistry 
offerings  in  the  curriculum,  A  major  thrust  is  the 
develoOTient  of  a  biochemistry  lat>oratory  which 
emphasizes  both  the  basic  concepts  presented  In  the 
associated  lectures,  and  introduces  the  student  to 
the  techniques  commonly  used  in  the  discipline.  The 
recent  acquisition  of  a  high  speed  centrifuge*  two 
ultravic let -visible  tUV/VIS)  spectrophotometers* 
elect rophoretic  equipment ,  a  tissue  homogenizer* 
and  an  oxygen  electrode  has  allowed  the  laboratory 
content  to  be  significantly  upgraded.  Innovative 
laboratory  courses  which  provide  exposure  to  a 
number  of  fundamental  biochemical  techniques  are 
now  a va liable*  affording  student s  better 
opportunities  to  apply  their  knowledge  of  chemistry 
to  biological  systems. 


COLLEGE  SCIENCE  INSTRUMENTATION 


"Equipment  to  Improve  an  Undergraduate  Physiology 
Laboratory** 

The  project  goal  is  to  upgrade  the  quality  of  the 
xandergraduate  Physiology  laboratory  by  purchasing 
four  4-chaTineI  datagraph  recorders  which  have  the 
capacity  to  measure  many  of  the  important 
physiological  parameters  that  are  emphasized  in  the 
physiology  courses.  Previously  only  some  of  these 
phenomena  were  included  In  laboratory  exercises  <?ue 
to  equipment  limitations ,  The  scope  of  the 
laboratory  portion  of  the  physiology  courses  (which 
have  served  approximately  340  women  students  in  the 
past  five  years)  is  being  greatly  enhanced. 

The  data  graphs  are  being  used*  for  example*  to 
demonstrate  blood  pressure  regulation*  cardiac 
alterations  in  response  to  varying  stimuli*  and 
variations  observable  on  the  electrocardiogram  when 
the  subject  is  at  rest  or  exercising .  Previously 
there  was  no  true  exercise  component  to  the  lab 
experiments*  not  even  in  the  areas  of  cardiovascular 
or  respiratory  physiology*  The  addition  of  these 
instruments  to  the  laboratory  permits  the 
development  of  two  important  new  exercises. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


David  M,  Sever 
St  Mary's  College 
Notre  Dame*  IN 


USE  8750005 
FY87  $49,825 
Biology 


"Electron  Microscopy  in  the  Undergraduate  Biology 
Curricul um" 

This  project  provides  an  Hitachi  Model  H-300 
Transmission  Electron  Microscope  with  a  Scanning 
attachment  and  the  ancillary  preparative  equipment 
needed  to  install  a  new  electron  microscopy 
facility  in  space  provided  through  new 
construction T  The  currlcular  improvements  that 
result  have  been  based  on  an  extensive  review  of 
facilities*  equipment  and  curriculum  that  firmly 
established  the  need  for  an  electron  microscope  to 
make  possible  more  sophisticated  student  work  in 
both  Introductory  and  advanced  courses  including 
Biology  and  Human  Values*  Concepts  Biology* 
Plant  Morphology*  Anatomy  of  Vascular  Plants* 
Parasitology*  Physiology,  Introduction  to  Research* 
and  Independent  Research  Topics,  The  instrument's 
contribution  to  enhancing  options  for  independent 
projects  and  required  student  research  is  of 
special  significance,  The  departmental  faculty  is 
unusual  in  that  five  of  its  eight  full-time  members 
have  had  previous  experience  working  with  electron 
micros copy. 


2- 


ERIC 


f4SF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Stanley  L.  Burden 
Taylor  University 
Upland.  IN 


USE  8750172 
FY87  $22,195 
Chemistry 


Philip  Gerhart 
University  of  Evansville 
Evansville.  IN 


USE  &851517 
FY8&  $30,932 
Mechanical  Eng 


"High  Performance  Liquid  Chromatography/Ion  Exchange 
Chromatography  at  Taylor  University" 

High  performance  liquid  ch  romatogr aphy/ ion 
chromatography  instrument at ion  is  being  used  in 
laboratory  activities  in  organic  chemistry, 
analytical  chemistry,  biochemistry,  environmental 
chemistry,  advanced  laboratory  and  student  directed 
research  in  the  Chemistry  Department  at  Taylor 
University.  Concepts  current ly  taught  are 
reinforced  by  these  experiences  and  the  range  and 
sophistication  of  applications  is  enhanced^ 


**Student  Designed  Projects  in  Measurements  and 
Instrumentation** 

This  project  supports  an  innovative  curriculum 
improvement  in  this  institution 's  undergraduate 
Mechanical  Engineering  program.  With  the  equipment 
funded  by  this  award,  students  are  able  to  design 
their  own  experiments  in  mechanical  measurements 
and  instrumentation ,  incorporating  computer  data 
acc^uisition  and  analysis  as  part  of  the  laboratory 
experience .  The  equipment  included  in  the 
measurements  laboratory  includes i  analog/digital 
conversion  system.  data  acquisition  system, 
oscilloscopes,  flow  measurement  system,  temperature 
artd  humidity  measurement  system.  linear 
displacement  system. velocity  and  acceleration 
measuremertt  sys^tem.  rotational,  load  artd  torque 
measurement  system. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTBUMENTATION 


FACULTY  ENHANCEMENT 


Timothy  C.  Diller 
Taylor  University 
Upland.  IN 


USE  8750513 
FY87  $30,476 
Computer  Science 


John  J.  Uhran.  Jr. 
Eugene  W.  Henry 
University  of  Notre  Dame 
Notre  Dame.  IN 


USE  6554181 
FYSe  $73,027 
Electrical  Etig 


'*An  Undergraduate  Arti  ficial  Intelligence  Teaching 
Laboratory** 

This  project  is  enhancing  the  arti ficial 
intelligence  (AI >  program  at  Taylor  University  in 
two  ways.  It  is  providing  sufficient  IBM  PC/AT 
computing  resources  to  support  the  teaching  of  Lisp. 
processiTtg  t  ext .  developing  image  processing 
programs  and  the  teaching  of  expert  systems,  it  is 
also  making  possible,  through  the  acquisition  of  a 
TI  Business  Fro  computer,  student  learning  of  speech 
processing.  The  package  is  allowing  instruction, 
d^onstration.  research  and  experimentation  in  four 
AX  courses.  involving  natural  languages.  image 
processing  and  expert  systems .  Students  are 
developing  and  executing  algorithms  which  understand 
speech.  .%dentify  speakers  and  langucjes.  and  enhance 
the  intelligibility  of  speech,  as  well  as  those 
which  compress  and  generate  speech. 


**A  Faculty  Workshop  on  FC-Controlled  Undergraduate 
Laboratory  Experiments" 

This  workshop  consists  of  two  ten-day  sessions  for 
about  16  participaTtts .  It  will  introduce  teachers 
of  undergraduate  electrical  engineering 
laboratories  to  the  computerized  workstation 
concept.  Using  current  technology  in 
instrumentation.  hardware  and  software.  the 
workshop  will  explore  the  full  range  of 
capabilities  that  are  now  available  for  academic 
laboratories  at  reasonable  cost.  A  strong  emphasis 
will  be  put  on  creativity  in  designing 
laboratories,  and  on  encouraging  the  participants 
to  be  creative  in  turn. 

To  achieve  these  objectives,  the  workshop  will 
provide  a  balanced  mix  of  theory,  discussion  and 
design  in  a  laboratory  environment.  The  laboratory 
facilities  will  be  available  around  the  clock.  A 
maximum  amount  of  sharing  among  the  participants 
will  be  encouraged  through  open  discussion  periods, 
and  a  commitment  to  integrate  new  ideas  into  the 
curriculum  ot  the  home  institution  is  expected. 

In  addition  to  the  NSF  funds,  participants* 
institutions  will  contribute  about  15%  in  travel 
coete  toward  the  cost  of  the  project. 
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COLLEGE  SCIEHCE  INSTRUMENTATION 

Bruce  J,  Hrivnak 
Valparaiso  University 
ValparajLso,  IN 


USE  5750722 
FYB?  $22,395 
Astronomy 


"Instrumentation 
Photometry" 


for     Astronomical  Photoelectric 


Valparaiso  University  will  purchase  a  IS-^inch 
telescope  made  by  DFM  Engineering,  along  with  a 
photoelectric  photometer,  spectrograph,  and 
microcomputer  for  data  acquisition  and  reduction.  A 
dome  and  pier  are  presently  available.  The 
telescope  will  be  used  by  undergraduate  students  for 
viewing  and  for  research  projects ,  Particularly, 
they  will  undertake  a  program  of  photoelectric 
photometry  of  short-period  eclipsing  binary  stars . 
The  students  will  plan  ao  observing  program,  obtain 
measurements  of  the  light  variation  of  the  two  stars 
in  their  orbital  cycle,  reduce  the  data  to  a 
standard  form,  and  analyze  the  light  curve  to  obtain 
orbital  and  physical  properties  of  the  stars.  This 
pL'ogram  will  give  the  students  excellent  experience 
in  all  of  the  phases  of  a  research  project ,  The 
results  can  be  presented  in  scientific  meetings  and 
published. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joel  P,  Lehmann 
Valpareiso  University 
Valparaiso,  IN 


USE  6652197 
FYS8  $20,696 
Mathematics 


This  equipment  assists  students  with  data 
acquisition,  compu  tational  ana  lysis,  and 
presentation  of  results  for  a  variety  of  laboratory 
experiments.  Students  ore  freed  from  tedious  manual 
data  collection  and  analysis  and  focus  their 
energies  on  the  interpretation  of  results  and 
parameter  variations  and  responses ,  Students  are 
actively  involved  in  the  setup  of  experiments,  the 
interfacing  of  transducers,  the  use  of 
of f >the-shelf  software,  and  the  development  of 
software  for  data  presentation  and  analysis. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Gerald  R,  Seeley 
Valparaiso  University 
Valparaiso,  IN 


USE  8750643 
FYS7  $27,100 
Civil  Eng 


"Integration  of  Mathematical  Software  into  Calculus 
Courses " 


"A  Universal  Testing  Machine  for  an  Undergraduate 
Civil  Englneeri  ng  and  Materials  Engineering 
Laboratory" 

A  modern,  compu ter-con trolled  universal  testing 
machine  is  being  introduced  Into  the  undergraduate 
civil  englneeri  ng  and  materials  engineering 
laboratory ,  By  using  the  compu tor -con trolled 
machine,  the  student  is  able  to  run  many  similar 
experiments,  thus  demonstrating  the  randomness  of 
data  and  the  requirement  for  statistical  analysis. 
Computer  analysis  is  also  allowing  the  student  to 
observe  and  produce  many  different  types  of  data. 
All  of  the  activities  are  being  done  during  the 
laboratory  period  and  thus  more  tests  can  be 
conducted  if  necessary. 


Faculty  will  establish  a  microcomputer  laboratory  to 
support  the  calculus  sequence.  Numerical,  symbolic 
and  graphing  capabilities  of  computers  will  be  used 
to  change  the  Instructional  emphasis  in  Calculus  to 
an  expanded  coverage  of  concepts. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Gilbert  M,  Lehmann 
Valparaiso  University 
Valparaiso,  IN 


USE  8851636 

FYea  $8,e6o 

Mechanical  Eng 


""Data  Acquisition  System  for  Mechanical  Engineering 
Laboratories" 

This  project  incorporates  data  acquisition  systems 
<DAS)  Into  this  institution's  Mechanical  Engineering 
laboratory.  The  DAS  systems,  consisting  of  four 
Individual  workstations,  are  Interfaced  to  already 
existing  laboratory  equipment ,  Each  workstation 
consists  of  a  personal  computer ,  data  acquisition 
Interface,    printer,    plotter    and   related  software. 


ERIC 


COLLEGE  SCIENCE  INSTRUMENTATION 

Merlyn  C ,  Vocke 
Valparaiso  University 
Valparaiso,  IN 


USE  8651690 
FY88  $44,386 
Electrical  Eng 


"An  Integrated  Design,  Fabric atlon,  and 
Radio frequency  Testing  Laboratory" 

This  project  exposes  undergraduate  studcrits  to  a 
laboratory  environment  where  the  design, 
fabrication,  and  testing  of  circuits  and  systems 
for  radiof requency  and  microwave  applications  are 
linked  together. 

Students  using  the  laboratory  incorporate 
laboratory  experiences  into  their  design  process; 
they  gain  a  realistic  view  of  the  value  and 
limitations  of  analytic  models  and  the  methods  used 
to  develop  the  models;  they  become  familiar  with 
industry  practices  and  standards ;  and  they 
experience  the  limitations  of  instruments  and 
measurement  techniques. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee, 
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Presidential  Aw.^rds  for  Excellence 
in 

Science  and  Mat^.ematics  Teaching 


1967 

David  G.  Griffin 
Mathematics 
Bettendorf  Middle  School 
Bettendorf ,  lA 


Sandra  Walton 
Science 
Dubuque  Senior  High  School 
Dubuque,  lA 


1969 

Pauline  Antons 
Science 
Midland  Community 
Wy omi  ng .  I A 


Morgan  Masters 
Science 
Chariton  Community  Schools 
Chariton.  lA 


COLLEGE  SCIENCE  INSTRUMENTATIOH 

Ann  Blakley  USE  Q750306 

Cornell  College  FY87  $7,767 

Mount  Vernon,  lA  Biology 


"Scientific  Equipment  for  Undergraduate  Instruction 
in  Animal  Physiology  and  Behavior" 

In  the  area  of  Animal  Physiology,  fundamental 
research  tools  are  a  computer- recorder  system  and  a 
storage  oscilloscope  for  monitoring  physiological 
functions  and  changes^  In  Animal  Behavior  and 
Ornithology  a  storage  oscilloscope  has  become  the 
standard  tool  for  displaying  and  analyzing  an  array 
of  animal  vocalizatioti***  Ii^  both  areas  there  are 
many  experiments  that  help  to  elucidate  important 
concepts  that  cannot  be  done  without  these 
instruments^  The  purchases  made  possible  through 
this  grant  are  enlarging  this  Department's  capacity 
to  train  undergraduates  It^  these  areas. 

The  importance  of  these  additions  stems  from  the 
fact  that,  over  recent  yerirs,  research  in 
Physiology  and  Animal  Behavior  has  become 
increasingly  dependent  on  high-technology 
equipment.  As  usage  of  this  type  of  equipment  has 
become  a  matter  of  course  in  research  laboratories, 
it  has  become  essential  for  instructional  purposes 
as  well.  Students  must  be  introduced  to  equipment 
that  is  used  routinely  to  gather  data  if  they  are 
to  become  familiar  with  and  eventually  to  evaluate 
concepts  developed  as  a  result  of  that 
experimentation .  Likewise.  their  potei^tial  a^i 
research  scientists  Is  enhanced  by  a  working 
familiarity  with  the  methodologies  that  are  used 
widely  in  current  research. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Stanley  R.  Watkins 
Coe  College 
Cedar  Rapids.  lA 


"Computer  Interfaced  UV/vlsible 
for  the  Chemistry  Undergraduate" 


USE  07  50159 
Fy87  $9,111 
Chemistry 


Spectrophotometry 


The  versatile  instructional  experiences  which 
modern,  computer^  Interfaced  spectrophotometers  make 
possible  are  now  available  to  undergraduate  students 
in  chemistry  at  Coe  College .  A  photodlode 
ultraviolet -visible  spectrophotometer  has  been 
recently  acquired ,  which  when  suitably  configured 
with  a  personal  computer ,  affords  students 
opportunities  to  perform  experiments  utilizing  the 
latest  advances  In  spectrophotometry.  The  capacity 
to  recall  archived  data  and  use  third  party  software 
to  design  spreadsheets  for  performing  calculations 
and  plotting  spectral  data  Is  of  pedagogic  value  in 
advanced  courses  that  include  study  of  kinetics. 
coordiT^ation  compounds^  and  the  quantitative 
analysis  of  complex  mixtures. 


COLLEGE  SCIENCE  INSTRUWENTATION 

James  Freeman 
Cornell  College 
Mount  Vernon,  lA 


USE  6652519 
FY8e  $67,745 
Computer  Science 


"Integrating  Graphics  workstation  Technology  into 
the  Computer  Science  Curriculum** 

This  project  supports  curriculum  improvements  in 
Computer  Science  at  this  institution.  Using 
graphics-based ,  windoued  workstations  that  are 
networked,  existing  courses  have  been  modifier!*  and 
a  new  course  in  Computer  Graphics  Introduced.  The 
equipment  supporting  this  project  includes;  Apollo 
DII3000  and  DII4000  workstations;  DEC-  Apple  and 
Tektronix  printers ;  and  software  including  UNIX, 
Modula2,  Lisp-  and  C.  In  addition  to  programming 
skills-  students  are  exposed  to  software 
development  -  network  management  and  graphic  tools . 

This  award  Is  being  matched  l>y  an  equal  sum  from 
the  grantee.  ^ 
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COLLEGE  SCIENCE  INSTFtUMENTATION 


COLLEGE  SCIENCE  INSTRUMEHTATION 


Robert  C.  Larson 
Drake  University 
Des  Moines*  lA 


USE  8852339 
FY88  $29 > 150 
Chemistry 


Introduction  of  a  Computer -Con  trolled  Gas 
Chromatograph  /  Mass  Spectrometer  into  an  Updated 
Undergraduate  Chemistry  Program"* 

Principles  and  applications  of  gas 
chromatography /mass  spectrometry  is  being  introduced 
into  the  Chemistry  curriculum  as  one  phase  of 
improving  chemical  education.  Through  the  purchase 
of  a  bench  top  GC/MS  complete  with  computer 
operating  system  and  software  the  students  are  being 
given  the  opportunity  to  gain  hands  on  experience 
with  this  powerful  modern  analytical  technique.  The 
instrumentation  is  being  introduced  in  analytical 
and  advanced  opportunities  sequence  and  carries  over 
into  organic,  inorganic*  physical  and  biochemistry 
cou rses. 

The  project  is  fostering  within  the  undergraduates 
the  familiarity.  knowledge>  and  expertise  in  modern 
chemical  instrumentation  required  for  successful 
undergraduate  research*  careers  in  industry  or  entry 
into  professional  and  graduate  schools .  Through  an 
advanced  opportunity  program,  students  are  being 
exposed  to  the  major  areas  of  chemical 
instrumentation  in  their  freshman  and  sophomore 
years.  Analytical  instrument  ation  *  present ly 
fragmented  throughout  the  curriculum>  is  being 
brought  together  in  a  unified  junior  level  advanced 
analytical  course.  A  new  emphasis  is  being  brought 
to  undergraduate  research  within  the  department. 

The  grantee  is  matching  the  award  from  non- Federal 
sou rces. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  Biagioni 
Grinnell  College 
Grinnell.  lA 


USE  6750712 
FYe7  $23,987 
Chemistry 


"Fourier 
System** 


Transform     Infrared  Spectrophotometer 


A  Fourier  Transform  infrared  (FTIR) 
spectrophotometer  system*  with  moderately  high 
resolution  and  sufficient  computer  power  to  allow 
sophisticated  data  analysis*  has  recently  been 
acquired  by  the  Chemistry  Department  of  Grinnell 
College*  A  spectral  data  base  and  an  attenuated 
total  reflectance  sampling  accessory  are  integral 
parts  of  the  systetr*  A  major  impact  of  this 
acquisition  is  in  the  Instrumental  Analysis  course 
where  extensive  data  manipulation  >  database 
searching*  quantitative  analysis  and  low  light 
techniques  will  be  a  major  emphasis .  In  addition, 
the  system  is  used  in  other  upper  division  courses, 
particularly  in  the  ongoing  active  student  research 
program*  and  in  the  Physical  Chemistry  laboratory 
for  obtaining  and  analyzing  high  resolution  spectra 
of  gases. 


Lenore  T.  Durkee 
Grinnell  College 
Grinnell .  lA 


USE  8851261 
FY88  $49>844 
Biology 


**Scanning  Electron  Microscopy  for  Uhdergraduate 
Student  Research  and  Instruction  in  Biology'* 

This  project  providers  a  scanning  electron 
microscope  ( SEM)  to  supplement  the  school  *s 
existing  microscope  facilities.  The  unique  imaging 
capabilities  of  such  an  instrument  provide 
information  which  cannot  be  supplied  by  either 
light  microscopy  or  by  a  transmission  election 
microscope . 

With  this  new  instrument*  the  department  can  (1) 
modify  the  existing  electron  microscopy  course  to 
include  all  phases  of  specimen  preparation  and 
operation  of  the  SEM  so  that  students  may  use  these 
techniques  where  appropriate  in  independent  study 
and  research*  (2)  help  students  become 
discriminating  judges  of  the  increasing  amount  of 
SEM  evidence  now  presented  in  the  literature  of 
various  disciplines*  (3)  utilize  SEM  in  such 
courses  as  Principles  of  Biology >  Cell  Biology > 
Microbiology*  and  Systematics*  in  which  scanning 
images  serve  as  particularly  us^^f ul  instructional 
devices*  and  (4 )  make  available  and  encourage  the 
use  of  the  instrument  by  students  in  other 
departments  who  require  the  kind  of  information 
that  it  can  provide. 

In  the  curriculum*  this  new  machine  is  being  used 
to  demonstrate  relationships  between  structure  and 
function  at  a  number  of  biological  levels.  Basic 
biological  concepts  (not  just  techniques)  are  being 
taught  - 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources - 


COLLEGE  SCIENCE  INSTRUMENTATION 

Eugene  A.  Herman 
Grinnell  College 
Grinnell .  lA 


USE  8750715 
FY87  $50,000 
Mathematics 


ERIC 


**Using  Powerful  Computer  Software  in  a  Laboratory 
Environment  to  Help  Undergraduate  Students  Develop 
Mathematical  Insight** 

The  mathematics  department  at  Grinnell  College  will 
develop  a  Mathematics  and  Computing  Lab  in  which 
students  use  software  packages  that  strengthen 
mathematical  intuition  and  insight  by  representing 
mathematical  ideas  and  objects  (such  as  functions, 
matrices,  differential  equations*  infinite  series* 
computer  programs,  and  algorithms)  in  a  variety  of 
forms  that  permit  them  to  be  manipulated  and 
experimented  with*  The  objective  is  to  promote  the 
kind  of  direct  acquaintance  t;ith  and  Jferstanding 
of    these   mathematical    objects    that  professional 
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applied  mathematicians  and  computer  scientists  have 
traditionally  acquired  through  long  experience  or 
unusual  insight,  and  have  more  recently  begun  to 
develop  more  quickly  through  software  tools. 
Specifically*  the  software  will  include  packages  for 
graphical  display  and  manipulation  of  functions  and 
algorithms,  numerical  approximation,  and  symbolic 
algebra . 

The  computer  system  used  will  consist  of  a  Sun 
3/160S  file  server*  a  large  disk  and  tape  system, 
and  eight  Sun  3/50M  workstations.  The  workstations 
in  the  lab  will  be  connected  to  a  departmental  local 
area  network,  which  will  give  faculty  and  students 
equal  access  to  all  resources  and  enable  them  to 
exchange  information  from  the  lab.  faculty  offices, 
and  classrooms. 


COLLEGE  SCIEMCE  INSTRUMENTATION 

Kathryn  Kamp  USE  33S1417 

Grinnell  College  Fy8S  $7,662 

Grinnell^   lA  Anthropology 

"Computerization  of  Archaeological  Mapping  in  Field 
School  and  Field  Methods  Classes" 

An  electronic  theodolite  coupled  to  Bn  electronic 
distance  meter^  &  small  hand-held  computer  and  a 
field  printer^  subsequently  interfaced  with  the 
field  laboratory  microcomputer*  enhance  the  ability 
of  students  to  participate  in  the  analysis  of  data 
in  an  archaeological  field  school  context.  The  same 
equipment .  by  increasing  the  efficiency  of  data 
collection*  allows  on  campus  students  in  an 
Archaeological  Field  Methods  class  to  map  data  for 
the  mere  satisfactory  completion  of  research 
projects. 

The  award  will  be  matched  by  an  eqii^i  sum  from  the 
grantee. 


institute  held  at  COe  College  in  Cedar  Rapids. 
During  the  academic  year,  regional  AEA  sites  wil> 
host  at  least  two.  2-<aay  follow- up  meetings  to 
support  the  participants . 

Each  of  the  three  years  basically  duplicates  the 
first  year  with  one  additional  feature. 
Participants  from  the  preceding  year  will  return 
for  one  week  to  extend  their  work  and  to  interact 
with  the  incoming  participants . 

Science  ::oncepts  from  physics^  chemistry^  earth 
science^  and  biology  will  be  presented.  The 
pedagogical  components  include  an  emphasis  on  the 
Learning  Cycle  Model  as  well  as  including 
misconception  research  and  Cooperative  Learning 
approaches  into  teaching  science. 

The  participants  will  form  a  Science  Cadre  which 
will  design  and  arrange  workshops  for  the 
non-particlPating  teachers  in  each  of  the  Area 
Education  Agencies .  Local  District  Inservice 
Programs  will  be  held  4-5  times  in  each  of  the  15 
agencies.  The  district  inservice  activities  will  be 
conducted  by  th$  project  staff  and  capable  AEA 
Cadre  members . 

All  participants  will  participate  in  the  Project 
Bulletin  Board,  which  is  the  proposed  state  node 
for  the  National  Computer  Network  for  Science 
Education  currently  being  funded  by  the  National 
Science  Foundation  (nSF) . 

The  projects  allowed  a  large  number  of  teachers  to 
be  involved  in  a  state-wide  inservice  program.  It 
demonstrates  that  a  cooperative  endeavor  across 
district  lines  i^  a  viable  approach  to  developing 
programs . 

The  Area  Education  Agencies  and  the  State  of  Iowa 
Department  of  Education  have  contributed  an  amount 
equal  to  34%  of  the  NSF  award. 


FACULTY  ENHANCEMENT 


TEACHER  EMHAKCEMEWT  PROGRAM 

George  Magrane 

Dean  Hartman 

Iowa  Academy  of  $cience 

Cedar  Falls,  lA 


TPE  8751770 
FY8&  $150,022 
Fy39  $157,489 
FY^O  $162. 168 
Mid  Sch  Science 


*'Iowa  Middle  School  Science  Project" 

The  lowa  Middle  School  Science  Project  is  a 
cooperative  project  involving  the  fifteen  Iowa  Area 
Education  agencies  and  faculty  members  from  Cornell 
College.  Coe  College,  the  University  of  lowa.  and 
the  University  ^£  Northern  Iowa. 

Ninety  teache  s  (thirty  each  year  from  at  least 
three  different  grade  levels)  representing  the 
school  districts  of  the  £i f teen  Area  Educational 
Agencies  (AEA)  will  participate  in  a  six-week  summer 


USE  8722200 
FYea  $45,710 
Fy89  $45,710 
Civil  Eng 


T.  A.  Austin 
K.  M.  Waggoner 
Kenneth  A.  Brewer 
Robert  Hollinger 
Don  Pol den 

loua  State  Univ  of  Science  fi  Tech 
Ames*  lA 


"A  New  Methodology  for  Teaching  Engineering  Ethics** 

Undergraduate  engineering  Ctjrricula  in  the  U.S. 
require  Issues  of  engineering  ethics  to  be 
addressed.  Engineers  and  the  engineering  profession 
recognize  that  students  need  to  learn  how  to  use 
and  assess  available  information  in  making  ethical 
decisions,  and  how  to  test  and  develop  their  own 
perspectives  on  professional  ethics.  They  need  to 
develop  the  thought  processes  necessary  to 
integrate  Information  with  acceptable  professional 
""norms"  of  behavior.  Yet.  surveys  demonstrate 
little  in  the  way  of  formal  or  systematic 
approaches   to  the  development   and  testing  of  new 
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curricula  or  teaching  methods ,  This  project  will 
develop  an  iiiteractive  computer  simulation  to  assist 
in  teaching  undergraduate  engineering  students  to 
ievelop  critical  thinking  skills  and  apply  them  to 
the  consideration  of  ethical ,  legal  and  social 
aspects  of  engineering  decisions.  The  goal  is  to 
develop  a  tool  that  can  serve  to  supplement  and 
extend  traditional  teaching  in  engineering  ethics , 
This  Initial  phase  of  th^  project  will  develop  and 
test  an  expert  system  simulation  of  one  to  five 
scenarios.  Several  expert  system  shells  will  be 
evaluated  for  this  purpose.  Data  bases  for  the 
simulation  will  be  designed  to  incorporate  data  from 
all  branches  of  engineering  and  all  states^  but  the 
initial  model  will  use  data  collected  only  from  Iowa 
and  from  Civil  Engineering,  The  computer  data  bank 
will  contain  information  from  professional  societies 
and  advice  from  colleagues  and  attorneys,  and  from 
other  sources,  which  students  must  evaluate  to 
arr.^ve  at  their  final  decisions.  The  approach  should 
prov, ie  students  with  simulated  real  world 
experierices  and  expose  them  to  the  complexities  and 
uncertainties  in  resolving  problems  in  engineering 
ethics , 

This  project  addresses  an  important  issue  in  a 
unique  way.  The  research  team  is  interdisciplinary 
and  well  qualit,ied  to  collaborate  in  the  development 
of  the  ** engineer ir*g  ethics  tutorial ,  Collaboration 
and  further  effort  atr«  likely  to  continue  beyond  the 
duration  of  this  awar4:.  The  project  is  designed 
well ;  appropriate  testi.ig  and  dissemination  are 
planned. 


chosen  variables  on  mathematics  and  science 
achievement  will  also  be  studied.  Possible 
explanations  for  and  consequences  of  dramatic  sex 
differences  that  have  been  observed  will  also  be 
investigated. 


TEACH       ENHANCEMEHT  PROGRAM 
Lynn  W,  Glass 

Iowa  State  University  of  Science  & 

Technology 
Anes,  lA 


TPE  6751710 

pyae  $73,524 
Biology 


Improvement  of  Biology  Teaching  in  Central  Iowa 
Through  the  Use  of  Integrated  Biotechnology 
Learning  Activities" 

A  network  of  outstanding  biology  teachers  from  Iowa 
participated  in  all  the  design  aspects  of  this 
proposal  which  will  offer  the  opportunity  for  25 
well-prepared  biology  teachers  from  central  Iowa  to 
parti ci pate  in  a  three-week  workshop  on 
biotechnology  followed  by  six  full-day  Saturday 
sessions.  Labor at  or y  activities,  computer 
applications  including  simulations,  the  bioethics 
of  the  use  of  this  technology,  actual  teaching 
strategies  for  this  current  topic,  and  the 
development  of  a  set  of  25  lessons  will  be  the 
objectives  of  this  program. 


RESEARCH  IN  TEACHING  Atfll  LEARNIKG 

Camilla  P-  Benbow  MDR  6651737 

Iowa  State  University  of  Science  Fy86  $1B2.199 

and  Technology  FY87  $161,145 

Ames,  lA  Studif?s 


"A  Longitudinal  Study  of  the  Educational  Patterns  of 
High  Achievers  in  the  Sciences'* 


These  teachers  will  conduct  inservice  sessions  for 
their  fellow  teachers  based  on  these  activities  and 
the  materials  developed,  present  workshops  at 
professional  meetings,  and  encouraged  to  write 
articles  for  professional  science  teaching 
journals , 

The  Iowa  Sttite  University  and  the  school  districts 
from  which  the  participants  will  be  selected  have 
cost-shared  close  to  20%  of  the  cost  of  the 
project.  In  addition,  the  University  supported  the 
establishment  of  the  Iowa  Biotechnology  Center  for 
Instruction , 


The  Johns  Hopkins  Study  of  Mathematically  Precocious 
Youth  (SMPy)  has  identified  roughly  10,000 
preadolescent  boys  and  girls  (mostly  7th-graders> 
who  reason  exceptionally  well  mathematically,  and 
have  an  exceptional  potential  for  high  achievement 
in  mathematics  and  sciences.  Since  its  initiation  in 
1971 ,  the  study  has  conducted  a  wide  range  of 
tutoring,  counseling  and  other  activities  that  help 
students  to  realize  this  potential. 

In  the  current  research ,  factors  associated  with 
becoming  high  academic  achievers  by  the  end  of 
college  will  be  identified.  SMPy  has  extensive 
questionnaires  completed  by  these  students  at  age 
12 ,  when  they  had  just  entered  college,  and  (in 
progress)  a  year  past  expected  college  graduation. 
The  Study  will  document  the  educational ,  familial 
background,  and  personality  characteristics  of  these 
mathematically  talented  students ,  Variables  that 
predict  high  academic  achievement  will  be  used  to 
coQBtruct  a  quantitative  model  for  achievement  in 
mathematics   and   sciences ,    and   the   effects   of  the 


COURSE  AND  CURRICULUM 

Elgin  H.  Johnston 

Jerold  C-  Mathews 

Iowa  State  Univ  of  Science  &  Tech 

Ames ,  lA 


USE  8613B95 
Fyea  $49,954 
Mathematics 


"Planning  for  a  Revitalization 
Engineering/Physical  Science  Calculus^ 


of 


in  a  one-^ear  planning  grant ,  this  university 's 
mathematicians  ^ill  revise  the  engineering  calculus 
sequence  by  incorporating  modelling  and  symbolic/ 
graphical/numerical  software  into  the  curriculum. 
The  planning  will  be  done  by  a  ccmmittee  of  faculty 
from     cncineering,     physical     and  mathematical 
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sciences^  A  Calculus  Network  of  high  school, 
community  college,  and  college/university  will  be 
established . 

I'>wa  State  is  similar  to  many  mathematics 
departments  at  large  state  universities  in  that  over 
90%  of  the  calculus  students  are  from  the  client 
disclpl ines .  The  project  will  initiate  change  in  a 
deliberate  and  timely  manner  with  concurrence  by  the 
client  departments. 

In  the  Spring  of  1909,  one-fourth  of  the  first 
semester  calculus  courses  will  be  taught  under  the 
revised  curriculum.  This  course  will  require  a  small 
anvount  of  proQramming#  and  will  stress  algorithms 
and  sharply  focused  real  applications .  During  the 
Summer  of  1999,  the  second  and  third  semesters  of 
calculus  will  be  revised  within  the  same 
mathematical  framework. 

The  grantee  is  cost  sharing  with  funding  of  in*kind 
services  and  indirect  cost  reductions . 


YOUNG  SCHOLARS 
Bernard  J.  Vlhite 

Iowa  State  University  of  Science 

and  Technology 
Ames ,  I A 


RCD  8850076 
FYee  $39,278 
FY89  $39,27e 
Biology 


^'Enrichment  in  Molecular  Biology  for  Young  Scholars** 

This  three- week  enrichment  program  in  molecular 
biology  at  Iowa  State  University  for  twenty  7th  and 
8th  grade  students  stresses  both  content  instruction 
and  science  practice  through  laboratory 
experimentation  utilizing  research  techniques  and 
equipment .  Participants  design,  execute  and  present 
the  results  of  an  independent  project  and  interact 
vfith  scientists  in  indust^^ial,  government.  and 
academic  laboratories . 

Twenty- five  lectures  cover  relevant  topics  in 
chemistry,  biochemistry.  cellular  and  molecular 
biology,  and  biotechnology.  A  college-level  text  is 
uaed  as  a  reference.  Participants  spend  a  minimum  of 
20  hours  per  week  in  the  laboratory,  carrying  out 
over  twenty  projects  and  developing  research  skills. 
The  preliminary  results  of  their  independent 
projectfi  are  presented  at  public  forum.  Career 
exploration  is  emphasized  through  interactions  with 
sciantista,  viaits  to  industrial  and  government 
laboratories  and  formal  career  planning  exercises . 
Participants  are  encouraged  to  continue  their 
independent  research  project  during  the  academic 
year  by  means  of  a  mentor  program,  access  to 
research  equipment,  and  a  periodic  newsletter.  They 
are  assisted  in  presenting  papers  at  science  fairs, 
symposia  and  junior  academy  of  science  meetings. 


COLLEGE  SCIEKCE  INSTRUWENTAXION 

Dennis  Barnaal  USE  &750400 

tuther  College  FYe7  $14,390 

Decorah.  lA  Physics 


"Improvement  of  Microcomputing  in  the  Undergraduate 
Physics  Curriculum" 

The  physics  department  at  tuther  College  will 
upiSate  microcomputer  equipment  and  improve  its 
contribution  to  physics  instruction  throughout  the 
physics  curriculum.  First  generation  KIM  and  PET 
microcomputers  were  introduced  beginning  9  years 
ago  in  lower  division  laboratories  and  course  work. 
These  are  now  obsolete,  and  they  will  be  replaced 
with  PC-  XT  type  computer  stations  in  order  to  keep 
stu^3ents  abreast  of  important  current  technology 
and  introduce  new  capabilities  in  the  courses. 

The  upper  division  curriculum  will  be  strengthened 
by  purchase  of  new  advanced  microcomputers:  the 
PC- AT  16-bit  microcomputer ,  and  a  32  bit 
accelerator  board  for  a  Mac-Plus .  These  will  be 
used  to  expand  instruction  in  techniques  important 
to  the  foref^i'ont  of  physics :  modeling  of  complex 
systems,  and  the  numerical  solution  of  problems  by 
computer .  The  excellent  graphics,  very  large 
memory,  and  high  computational  speed  will  permit  a 
new  class  of  problems  to  be  attacked  by  our 
students,  and  also  enable  new  student /faculty 
research  opportunities.  In  addition.  a  new 
telescope  mount  will  be  purchased  to  permit 
completion  of  a  student-originated  research  project 
which  involves  the  computer  control  of  a  14-inch 
telescope. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Anthony  L.  Heino  USE  6652154 

Luther  College  FVee  $5,215 

Decorah.  lA  Chemistry 


"Enhanced  Instruction  in  Spectrophotometry" 

Improvements  and  expansion  in  the  teaching  of 
spectrophotometry  had  been  limited  by  the  small 
number  of  suitable  instruments  available  in  the 
Chemistry  department .  Acquisition  of  the  nine 
spectrophotometers  removed  this  deficiency.  The 
instruments  are  being  used  by  science  students  in  a 
number  of  chemistry  courses  and  by  non-science  and 
education  students  in  courses  of  an 
interdisciplinary  nature.  The  additional 
instruments  sre  also  permitting  more  extensive  use 
of  spectrophotometry  in  experiments  conducted  with 
area  high  school  students  and  teachers. 

The  grantee  is  matching  the  award  from  non-Federal 
sou rc es. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Marian  M,  Kaehler 
Luther  College 
Decorah,  lA 


USE  8852615 
FYSe  $13,514 
Biology 


Gloria  L,  Drapac 
Mount  Mer'zy  College 
Cedar  Rapids,  lA 


USE  8851377 
FtSB  $69,355 
Computer  Science 


"Instrumenting  a  New  Integrated  Cellular /Molecular 
Biology  Laboratory  for  Undergraduates" 

Molecular  «nd  Cellular  Biology  are  viewed  by  this 
department  as  the  primary  instrumentation  couraea 
offered  to  majors.  These  courses  are  being 
integrated  into  a  two-semeater  sequence,  and  have  an 
extensive  laboratory  component  locatod  in  a  new 
molecular  biology  laboratory,  Instrumentg  v^ith  three 
experimental  capabilities  are  being  added  or 
upgraded  in  order  to  maximize  the  effectiveness  of 
students '  experience:  (a)  polarographic  equipment, 
(b)  an  ELISA  plate  reader  and  (c)  equipment  for 
quantitdtive  assessment  of  gel  electrophoresis  runs 
utilising  photogrsphy,  densitometry  and 
autoradiography , 

A  quality  laboratory  experience  should  provide 
students  with  opportunities  to  do  quantitative  work 
as  opposed  to  mere  exercises  for  illustrating  the 
principle  or  mechanism  of  a  specific  technique.  This 
equipm^^nt  permits  a  sophisticated  level  of  hands-on 
experimentation,  introducing  students  to  the  current 
concepts,  terminology  and  techniques  of  the  field. 
In  addition  to  strengthening  the  Molecular  and 
Cellular  Biology  courses ,  the  instrumentation  is 
enhancing  laboratory  work  in  Immunol ogy , 
Endocrinology  and  Genetics,  and  significantly 
broadening  the  scope  of  Directed  Student  Research 
offered  as  part  of  the  Biology  curriculum. 

The  grantee  institution  is  matching  the  NSP  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Carolyn  Hottley 
Luther  College 
Decorah ,  lA 


USE  9  750016 
FY&7  $38,000 
Chemistry 


Improving  Under  gr  adua  te  Ins  true ti  on  Through 
Applications  of  ffuclear  Magnetic  Resonance 
Sp  ec  t  r ome  t  r y " 

A  recently  acquired  Nuclear  Magnetic  Resonance 
Spectrophotometer  is  being  used  in  undergraduate 
instruction  in  organic,  inorganic,  physical,  and 
analytical/instrumental  chemistry  at  Luther  College, 
This  instrument  system,  with  its  enhanced  resolution 
and  variable  temperature  capability  allows  students 
first  hand  experience  in  the  study  of  molecular 
structure,  stereochemistry,  reaction  kinetics  and 
thermodynamics . 


"ADA  in  Undergraduate  Computer  Science" 

This  project  Introduces  topics  In  data  abstraction 
and  concurrent  programming  at  the  lower  division 
using  the  programming  language  ADA,  The  curriculum 
changes  are  supported  by  state-of-the  art  equipment 
and  software. 

The  laboratory  equipment  Includes:  four  <4)  SUN 
3/50M  workstations  connected  to  a  SUN  4/2e0S  Server 
through  an  Ethernet  connection  and  dial-up 
connections  for  external  users. 

In  addition  to  curriculum  changes  at  the  lower 
division,  thia  project  introduces  workshops  for 
students  who  have  completed  the  lower  division  so 
that  ADA  can  be  phased  into  upper  division  courses 
as  well , 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


TEACHER  ENHANCEMENT  PROGFJMVI 

John  E,  Penick 
University  of  Iowa 
Iowa  City,  lA 


TPE  6652379 
Fye?  $326,902 
MidSch  Science 


"Improving  Science  in  Grades  6-9  in  Iowa" 

This  program  is  designed  to  assist  the  middle 
school  science  teachers  of  Iowa  in  moving  toward  a 
curriculum  emphasising  the  interactions  of  science, 
technology,  and  society  During  the  summer  of  1987 
the  first  60  teachers,  in  two  sections  of  30  each, 
will  itudy  either  life  science  or  physical  science. 
The  second  and  third  summers  will  involve  60 
teachers  in  pairs  of  workshops  emphasising  life 
science,  physical  science,  or  earth  science, 
depending  on  demand  and  need.  These  six-day 
workshops  wi  11  update  participants  *  cent  ent 
knowledge  and  provide  opportunities  to  participate 
in  S/T/S  learning  environments.  Teachers  attending 
the  summer  course  will  receive  one  semester  hour  of 
graduate  credit , 

Each  group  of  60  teachers  will  be  Joined  by  an 
additional  60  teachers  in  attending  2  two-day 
Chautauqua  programs ,  Each  year  four  Chautauqua 
Conferences  wi  11  be  organized  for  different 
geographical  areas  throughout  the  state.  The 
initial  meeting  will  focus  on  such  topics  as 
developing  a  S/T/S  rationale,  model  teaching 
examples,  snd  on  evaluation  techniques,  A 
follow-up  session  six  months  later  will  review 
teacher  products ,  teaching  activities,  and 
evaluation  efforts ,  During  the  period  between 
Chautauqua  programs,  follow-up  will  be  provided  by 
fifteen     area     Education     Consul tants ,  The 
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Consultants  will  visit  Chautauqua  participants  in 
their  areas.  These  follow-up  visits  will  supplement 
visits  by  University  of  Iowa  staff.  In  addition^  a 
monthly  newsletter  will  provide  continuing  1 ^nks  to 
staff  and  other  participants .  Those  attending  the 
Chautauqua  series  will  receive  three  semest^^  hours 
of  credit. 

)uring  each  swnmer ,  following  the  NSF  Summer 
Workshop^  a  one  week  Leadership  conference  will  be 
hosted  by  the  various  utility  companies  of  Iowa* 
The  workshop  is  designed  to  provide  additional 
backgrounds  as  well  tis  specific  planning  for  the 
Chautauqua  seriea  held  during  the  following  academic 
year.  These  teachers  will  provide  examples  and 
expertise  in  curriculum  development  and 
implementation.  One  semester  hour  of  graduate 
credit  will  be  awarded  upon  successful  completion  of 
the  Leadership  Conference. 


1959-90.  An  extensive  evaluation  program  will 
compare  the  effectiveness  of  the  two  groups  of  peer 
teachers . 

In  addition  to  the  problem  solving  techniques,  the 
program  will  result  in  the  production  of  the 
following;  a  Facilitator  Training  Handbook  for 
implement ing^  evaluating ^  and  managing  inservice 
programs ;  Technique  Training  Video  Tapes  for 
learning  the  problem  solving  approach :  a 
newsletter;  and  an  electronic  bulletin  to  exchange 
information  among  the  participants* 


TEACHER  ENHANCEMENT  PROGRAM 

James  A.  Shymansky 
University  of  Iowa 
Iowa  City,  lA 


TEACHER  ENHANCEMENT  PROGRAM 


TPE  8751680 
FYSa  $149,258 
FY89  $206,125 
FY90  $208,149 
FY91  $148,509 
FY92  $  51.191 


Edward  L.  Pizzini 
University  of  Iowa 
Iowa  City,  lA 


TPE  5652312 
FY87  $375,563 
Mid$ch  $cience 


"Project  5TEP$  -  Science  Textbook  Extensions  through 
Problem  Solving" 

STEPS  C$cience  Textbook  Extensions  through  Problem 
$olving)  focuses  on  the  implementation  and  testing 
of  two  approaches  to  developing  peer  teachers  for 
middle  school  teachers.  Emphasis  will  be  placed  on 
the  Search^  Solve*  Create  and  $hare  model  of  problem 
solving  developed  by  the  Principal  Investigator* 

During  the  spring  of  19S7  forty  middle  school 
teachers  from  school  districts  surrounding  the 
University  of  Iowa  will  attend  both  a  two*day 
Awareness  Conference  and  six  one-half-day  workshops. 
The  workshops  will  emphasize  content  *  methodology* 
and  problem-solving*  During  the  summer  of  19S7 
twenty- five  of  the  teachers  will  be  invited  to 
attend  an  intensive  three  week  Leadership  Training 
Vforkshop*  The  purpose  of  the  workshop  is  to  present 
additional  science  content ,  learn  research 
methodology,  interact  with  research  scientists, 
review  curricular  material  and  develop  the 
procedures  necessary  to  conduct  inservice 
activities*  During  the  school  year  of  1987-88  the 
Leadership  Teachers  will  attend  nine  seminars  which 
will  reinforce  the  work  presented  during  the  summer. 
The  staff  will  work  with  the  teachers  to  utilize  the 
methods  and  materials  developed  during  the  summer* 
The  same  twenty-five  teachers  will  attend  a  two-week 
facilitator  program  designed  to  finalize  the  design 
of  the  ins>srvice  program.  During  the  1988-89  school 
year  the  Peer  Teachers  willwork  with  other  teachers 
in  their  districts. 

A  comparison  group  of  Peer  Teachers  will  be 
developed  through  an  accelerated  program  consisting 
of  a  two-week  concentrated  workshop  dyring  the 
sunsner  of  1989*  These  Peer  Teachers  will  conduct 
inservice  activities  during  the  school  year  of 


"Teachers  Studying  $cience  Teaching" 

This  project  will  be  designed  to  educate 
participants  to  become  aware  of  how  different 
teaching  methods  affect  student  understanding  of 
selected  science  concepts*  Building  on  teacher 
interest  in  doing  classroom  research,  the  model 
will  bring  teachers  to  a  summer  workshop  where  they 
will  become  part  of  a  classroom  research  team.  In 
order  to  study  how  teaching  methodology  effects 
learning,  the  middle  school  teachers  in  this 
project  will  need  to  acquire  a  deep  understanding 
of  the  science  topics  to  be  investigated , 
strategies  for  teaching  for  conceptual  change^  and 
methods  for  determining  levels  of  student 
understanding.  The  first  year 's  inservice  program 
and  academic  year  follow  up  will  deal  with  selected 
physics  topics  and  the  conceptual  change  teaching 
model .  During  the  second  year,  leaders  from 
twenty-five  school  systems  will  receive  instruction 
so  that  they  can  conduct  similar  projects  in  their 
own  systems.  Years  three  and  four  will  involve 
expanding  the  model  to  the  life  and  earth  sciences* 
During  year  five,  a  guide  for  developing  such 
inservice  programs  wi 1 1  be  produced  and 
disseminated , 


TEACllER  ENHANCEMENT  PROGRAM 

Keith  D*  Stroyan 
Harold  L.  $choen 
University  of  Iowa 
Iowa  City^  lA 


TPE  8751^22 
FY88  $256,226 
Mathematics 


"Improving  $econdary  $chool  Geometry  Instruction  in 
Iowa " 

The  main  goals  of  the  project  are  to  improve  the 
quality  of  geometry  instruction  in  secondary 
schools  by  developing  inservice  leaders  throughout 
the  state  of  Iowa*  There  are  to  be  intensive  summer 
workshops  offered  for  68  prospective  leaders  during 
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the  summers  of  1986  and  1989.  Some  of  the  topics  to 
be  emphasized  in  these  courses  deal  with  geometric 
t^ans formal- ions  and  vector  analytic  geometry  applied 
Lo  computer  graphics.  The  workshops  also  deal  with 
didactical  issues  such  as  new  directional  In  the 
geometry  curriculum  and  methods  of  presentation  of 
the  new  topics.  Three  or  four  master  teachers  are  to 
be  chosen  to  contribute  to  the  Instructional  staff 
by  demonstrating  modern  methods  and  materials.  They 
are  to  serve  as  associates  in  the  workshops . 
Mathematics  supervisors  from  the  State  Department  of 
Education  and  the  regional  education  agencies  In  the 
state  are  to  assist  the  project  by  helping  to  select 
the  leaders  as  well  as  providing  assistance  in 
planning  and  implementing  the  inservice  network  that 
is  to  develop  as  a  product  of  the  project. 


IHSTRUCTIOHAL  MATERIALS  DEVELOPMENT  PROGRAM 


Pete  L.  Trotter 
James  A.  Shymansky 
University  of  Iowa 
Iowa  City,  lA 


MDR  8751113 
FYd?  $125, 290 
$  10,827 
$  59,940 
Physics 


FY88 
FYa9 


"Using  the  Computer  to  Overcome  Misconceptions  in 
Physics" 

Students  bring  many  misconceptions  to  high  school 
science  classes .  This  project  will  focus  on 
misconception  within  physics,  specifically 
mechanics,  and  on  how  the  use  of  computers  can  help 
correct  many  of  these  faulty  views.  In  particular, 
the  project  will  develop  a  series  of  software 
modules  using  unique  characteristics  of  computers, 
such  as  their  interactive,  adaptive,  and  graphic 
capabilities,  to  address  previously  documented 
misconceptions . 

The  project's  nvodules  will  be  based  on  a  generative 
model  of  student  learning  and  will  contain  computer 
activities,  such  as  real-time  data  collection, 
simulations,  and  problem  solving  exercises^  for  both 
students  and  teachers.  The  software  for  the  modules 
will  be  programmed  to  work  with  commercially 
available  laboratory  interfacing  equipments 

Activities  are  divided  Into  five  phases:  (i)  the 
design  of  modules  and  development  of  prototypes;  (2) 
the  review  and  revision  of  the  modules ;  (3) 
evaluation  of  materials:  In  high  school  physics  and 
university  science  education  classes;  (4)  revisions 
based  on  evaluations:  and  45)  dissemination  through 
regional  and  national  workshops,  teacher  development 
programs,  and  COMDUIT's  national  channels. 

Attempts  are  being  made  to  overcome  student 
misconceptions  which  have  been  identified  through 
research  In  teaching  and  learning.  This  project 
will  continue  this  important  work,  using  the 


approach  of  instruction  through  the  use  of  the 
microcomputer  and  appropriate  software .  It  will 
also  increase  the  knowledge  base  on  effective  ways 
for  more  successful  learning  of  physics. 

The  FY8d  supplement  will  allow  the  participation  of 
a  member  of  the  physics  department  of  Coe  College 
in  the  research  and  development  taking  place  at 
Iowa  University  and  CONDUIT. 


TEACHER  ENHANCEMENT  PROGRAM 

Karen  A.  Dotseth 
Jack  D.  Wilkinson 
Beverly  W.  Nichols 
University  of  Northern  Iowa 
Cedar  Falls.  lA 


**Teachers  Teaching  Teachers** 


TPE  8751718 
FVaa  $115,350 
FYa9  $159. 575 
FY90  $164,131 
FY91  $  72,031 
Mathematics 


The  main  goal  of  the  project  is  to  enable  the 
Council  of  Presidential  Awardees  In  Mathematics 
(CPAM)  to  conduct  a  series  of  workshops  and 
seminars  for  teachers  of  mathematics  at  two  main 
sites  in  the  country,  namely  the  University  of 
Northern  Iowa  and  the  University  of  Northern 
Arizona .  Over  a  three-year  period  300  teachers  of 
mathematics  will  receive  Inservice  educational 
experiences  to  update  their  knowledge  of 
mathematics  and  modern  pedagogical  practice.  An 
honors  seminar  will  be  held  for  fifty  participants 
for  two  weeks  each  June  during  which  there  will  be 
lectures,  discussion  groups  and  planning  sessions . 
The  instructional  staff  consists  of  past 
Presidential  Awardees  cooperating  with  faculty 
members  at  the  University  of  Northern  Iowa .  Also, 
some  past  Presidential  Awardees  will  be 
participants  In  the  seminars  along  with  other 
talented  teachers  of  mathematics.  Later  In  each 
summer,  the  leaders  who  have  experienced  the  honors 
seminar  will  conduct  two-week  inservice  sessions 
for  other  teachers  at  other  universities .  Three 
workshops  are  planned;  one  will  focus  on  issues  of 
teaching  and  learning  mathematics  at  the  middle 
school/ junior  high  school  levels ;  a  second  will 
emphasize  questions  related  to  geometry:  a  third  Is 
to  focus  on  discrete  mathematics .  Problem-solving, 
applications,  the  integration  of  computers,  and 
techniques  of  Instructional  methodology  are  aspects 
of  all  the  workshops ,  The  follow-up  activities 
Include  one-day  sessions  to  be  held  each  semester 
as  well  as  visitations  by  the  workshop  leaders  at 
the  schools  of  the  participants.  A  newsletter  is 
planned  as  are  research  components  related  to  each 
of  the  planning  groups.  The  non-  NSF  cost  sharing 
Is  approximately  eleven  percent  of  the  funded 
amount . 
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COLLEGE  SCIENCE  INSTRUMENT ATI ON 


COLLEGE  SCIENCE  INSTRUMENTATIOW 


Nancy  P.  Hamilton 
University  ot  Northern  lowa 
Cedar  Falls,  lA 


USE  8853326 
Fy88  S12,174 
Biology 


"Motion  Analysis  in  Undergraduate  Kinesiology"* 


The  mechanics  ot  human  motion  is  taught  through  the 
use  of  a  video/computer  motion  analysis  system.  This 
system  is  incorporated  in  laboratory  experimentation 
in  courses  in  undergraduate  Kinesiology.  The  motion 
analysis  system  is  applied  directly  to  the  teaching 
of  Kinematics  and  indirectly  to  the  teaching  of 
Kinetics .  The  equipment  consists  of  a  2D  video 
analysis  unit^  a  computer  subsystem  and  a  video 
subsystem. 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


Dale  W.  Olson 

University  of  Northern  Iowa 
Cedar  Falls,  lA 


USE  8750915 
Fy87  $9*799 
Physics 


"Improvement  of  Undergraduate  Optics  Laboratory" 

The  Physics  Department  at  the  University  of 
Northern  Iowa  will  improve  experiments  in  two 
courses*  Holography  Laboratory  and  Lasers  and 
Optics.  It  will  add  new  experimental  capabilities 
in  the  areas  of  holography,  lasers  and  fiber 
optics.  These  improvements  will  also  support  work 
by  students  registering  for  Undergraduate  Research 
which  is  required  as  part  of  the  new  Bachelor  of 
Science  Program. 

New  instrumentation  to  be  used  includes  open-cavity 
lasers,  an  electronic  driver  for  a  laser  spectrum 
analyser  {previously  purchased),  a  fiber  optics  lab 
instruction  system,  fiber  holders^  a  laser  power 
meter,  a  fiber  cleaver/splicer,  a  holography  table 
with  vibration  isolation,  and  an  interferonieter 
useful  for  characterizing  aberrations  of  lens  and 
holographic  optical  elements. 


TEACHER  ENHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENT AT lOH 


Roy  D-  Unruh 
Timothy  M-  Cooney 
University  of  Northern  Iowa 
Cedar  Falls,  lA 


TPE  8652448 
Fyd7  $140,042 
Physics 


Roger  J.  Hanson 

University  of  Northern  Iowa 

Cedar  Falls,  lA 


USE  8852598 
Fy88  $lO,ldO 
Physics 


"Physics  Resources, 
Content  Workshops" 


Instructional    Strategies  and 


■'Improvement  of  Undergraduate  Acoustics  Laboratory 
Instruction"* 


The  grantee  institution  will  purchase  a 
dual -channel  *  real-time  spectrum  analyzer,  x-y 
recorder^  calibrated  sound  power  source^  and  an 
integrating  sound  level  meter.  This  equipment  will 
be  used  to  improve  instruction  in  acoustics  courses 
both  for  Physics  majors  and  non-majors.  The  spectrum 
analyzer  will  be  used  to  examine  phase  differences 
between  different  parts  of  sound  systems^  and  to 
look  at  the  dynamic  structure  of  sound  spectra.  The 
calibrated  sound  power  source  will  permit  several 
new  experiments  to  be  added  to  the  courses*  and  the 
sound  level  meter  will  be  used  to  analyze  noise 
sources .  Advanced  undergraduates  also  will  be  able 
to  use  the  new  equipment  in  research  projects. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


This  project  is  centered  around  2  three-week  summer 
workshops  for  30  participants  each  selected  from 
among  physics  teachers  in  the  upper  midwest.  The 
workshops  will  stress  use  of  PRISMS — Physics 
Resources  and  Instructional  Strategies  for 
Motivating  Stiidents.  This  teacher's  guide  has  been 
developed  and  field  tested  by  the  Iowa  Physics  Task 
Force.  Conference  telephone  calls  and  videotaped 
lessons  will  be  part  of  follow-up  activities.  Each 
of  the  2  three^week  sessions  will  include 
instruction  in  mechanics,  thermodynamics^  optics  * 
electricity  and  magnetism^  and  atomic  and  nuclear 
physics.  Participants  will  also  study  and  apply 
learning  models  and  integrate  the  PRISMS  learning 
cycles  with  the  texts  that  they  use  in  their 
classrooms ■ 

During  the  academic  year  following  the  summer 's 
activi^ties^  participants  will  be  linked  in  small 
groups  via  telephone  conference  calls.  In 
addition ,  each  participating  teacher  will  be 
required  to  supply  one  videotaped  classroom  lesson 
during  each  12-week  period.  These  will  be 
evaluated  by  project  staff. 


ERIC 


2'1 


DIRECTORY  OF  AWARDS         FISCAL  YEARS  1987  -  88 


151 


Requirements  for  selection  include  an  assignment  to 
teach  physics  in  1967-66^  less  than  IS  semester 
hours  of  credit  in  physics,  and  a  commitment  to  use 
PRISN£;  materials  in  their  teaching.  Statements  of 
support,  from  the  school  administrator  must  accompany 
the  application.  This  includes  the  availability  of 
certain  video  and  telephone  equipment .  Participants 
will  be  housed  at  the  University  of  Northern  lowa^ 
the  location  of  instruction*  and  their  expenses  will 
be  borne  by  the  grant.  Each  will  receive  a  stipend 
ot  $200  per  month.  Three  semester  hours  of  graduate 
credit  will  be  awarded  for  the  summer  workshop  and 
another  hour  ot  credit  will  be  awarded  on  completion 
of  the  academic  year  outreach  activities. 

The  primary  administrative  and  instructional 
responsibility  for  the  program  will  be  lodged  with 
Professor  Unruh  of  the  UNI  physics  department  and 
Professor  Cooney  of  the  e<3ucation  department . 
Content     lectured    will     also  given     to  seven 

phy£^icists  from  the  host  institution.  Six  master 
teachers  have  been  identified,  and  two  will  be  in 
residence  at  all  times  during  the  summer  workshops. 
In  addition,  they  will  assist  in  the  evaluation  of 
the  videotaped  lesson.^  produced  by  participants 
during  the  academic  year. 


Teacher  preparation  program 

Robert  T-  Ward 
Jack  D.  Wilkinson 
University  of  Northern  Iowa 
Cedar  Falld,  lA 


TPE  8851116 
FY88  $128,740 
FY89  $230,833 
FY90  $273,458 
FY91  S190.976 
FY92  S119.140 
Elem  Hath/Science 


TEACHER  ENHANCEHEKr  PROGRAM 


"Preparation  of  Elementary  School  Mathematics  and 
Science  Teachers" 

This  project  will  develop  a  model  for  preparing 
science  and  mathematics  teachers  for  elementary 
school  *  The  model  is  comprehensive,  beginning  ith 
the  students'  first  preservice  Ct^urse^  through  the 
first  years  of  teaching.  Project  faculty  will 
develop  courses  that  integrate  content .  learning 
theory,  and  teaching  strategies.  Field  experience 
and  student  teaching  will  take  place  in  the 
classroom  of  teachers  whose  philosophy  and  pedagogy 
are  consistent  with  project  goals .  A  support 
network  to  ease  the  transition  time  from  preservice 
to  inservice  teaching  will  be  developed  among 
school  administrators^  university  faculty^ 
educational  service  personnel ,  lead  and  mentor 
teachers.  and  graduates  of  the  project.  This 
network  will .  at  the  same  time,  develop  a  broad 
base  of  support  for  the  project  goals .  Such  a 
network  of  committed  people  involving  so  many 
levels  of  our  educational  institutions  will  insure 
the  continuation  of  the  project  goals. 

The  project  will  have  approximately  cost 
sharing  from  the  institution. 


Roy  D.  Unruh 

University  of  Northern  Iowa 
Cedar  Falls,  lA 


"PRISM?j  -  Physics  Resources  and 
Strategies  for  Motivating  Students" 


TPE  8751784 
Fy88  $198,707 
Physics 


Instructional 


COLLEGE  SCIENCE  INSTRUMENTATION 

Ching  S.  Woo  USE  6SS3D44 

University  of  Northern  Iowa  FY88  $11,922 

Cedar  Falls.  lA  Chemistry 


PRISMS  -  Physics  Resources  and  Instructional 
Strategies  for  Motivating  Students  is  a  two-year 
leadership  project  at  the  University  of  Northern 
Iowa  to  increase  achi<^vement  in  high  school  physics 
and  to  cultivate  reasoning  and  problem  solving 
skills  in  science.  Fifty  well  qualified  physics 
resource  teachers  from  throughout  the  country  will 
be  trained  in  the  use  of  materials  and  strategies 
that  have  been  developed  and  validated  by  the  Iowa 
physics  Task  Force.  The  materials  include  a 
teacher's  resource  guide.  Physics  Resources  and 
Instructional  Strategies  for  Motivating  Students 
(PRISMS),  which  contains  mor<*  than  125  activities. 
The  program  emphasizes  **learning  cycle"  pedagogy.  It 
includes  a  three-week  workshop  during  the  first 
summer  of  operation^  and  extensive  academic  year 
follow-up  activities.  Participants  who  successfully 
complete  the  academic  year  leadership  component  will 
receive  up  to  2  units  of  graduate  credit. 


^^Electrochemical  Equipment  for  the  Instrumental 
Analysis  Laboratory" 

Electrochemical  methods  are  becoming  increasingly 
important  in  the  studies  of  Chemical.  Biomedical 
and  Environmental  Sciences.  Laboratory  experience 
is  being  offered  in  the  principles  and  techniques 
of  contemporary  elect roana lytic  al  methods  to 
Chemistry  majors  and  other  science  students 
enrolled  in  instrumental  analysis  courses.  The  BA5 
lOOA  electrochemical  analyzer  capable  performing 
a  wide  variety  of  controll<^d  potential  techniques 
and  computer  data  handling  is  being  utilized  in 
inorganic  and  organic  trace  analyses,  kinetics  and 
mechanism  studies.  The  voltammetric  techniques  are 
being  taught  via  an  integrated  electrochemistry 
workstation  in  a  simple,  rational  and  stimulating 
manner.  Students  who  are  generally  more  familiar 
with  spectrochemistry  and  chromatography  are  also 
using  electrochemical  techniques  to  equal  advantage 
in  solving  analytical  problems  in  their  independent 
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projects  end  utider graduate  research.  In  addition , 
students  in  an  Environmental  Chemistry  course  are 
applying  the  e lec t rochemical  techniques  to 
investigate  "speciation"  of  metals  and  anions  in 
electrochemical  samples , 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


KANSAS 


Presidential  Awards  for  Excellence 
in 

Science  ^nd  Mathematics  Teaching 
1987 


COLLEGE  SCIENCE  INSTRUMENTATION 


Donna  S,  Cooper 

Science 
Hays  High  School 
Hays,  KS 


Mohamed  Ellid 
Uartburg  College 
Waverly,   I A 


USE  8750536 
Fy87  $6,665 
Physics 


Nick  Doll off 
Ma*",  hematics 
Minneapolis  High  School 
Minneapolis,  KS 


"Application  of  Mossbauer  Spectroscopy  ir. 
Undergraduate  Laboratories" 

Mossbauer  Spectroscopy  allows  detailed  chemical , 
St  ructural  and  magnetic  information  to  be  obtained 
about  atoms  on  the  surface  of  a  solid  or  within  its 
bulk.  The  Wartburg  Physics  Department  will  acquire 
equipment  to  allow  upper  division  students  to  use 
this  valuable  technique.  It  will  be  used  in  upper 
level  laboratories  for  physics  majors  and  in  student 
projects.  One  of  the  projects  will  be  aimed  at 
characterizing  the  active  phases  of  iron  and 
iron -component  catalysts  and  examining  the  catalytic 
properties  of  these  phases ,  The  equipment  needed 
for  this  project  are  a  multichannel  analyzer^ 
veloci  ty  t  ransducer ,  function  generator*  drive 
generator,  high  vol tage  supply*  detector* 
pre- ampli  fier,  amplifier  and  single  channel 
analyzer,   an<1  radioactive  source. 


1988 

Anna  S.  Neal 
Ma  t  hema  tics 
Wichita  High  School  Southeast 
Wichita*  KS 


H,  Dean  Jernigan 
Science 

Shawnee  Mission  South  High  School 
Overland  Park,  KS 


TEACHER  ENHANCEMENT  PROGRAM 

Alfred  D,  Brothers 
Benedictine  College 
Atchison,  KS 


TPE  6652297 
FY87  $173, 939 
Kultidisciplinary 


"A  Program  of  Coursework  and  Long-term  Professional 
Support  for  Multiple  Discipline  Secondary  Science 
and  Mathematics  Teachers" 

Benedictine  College  will  conduct  ^  four-week 
workshop  f->r  140  teachers  in  Iowa,  Kansas* 
Missouri ,  and  Nebraska ,  The  wor  kshop  will 
emphasize  instruction  in  physics,  chemistry, 
biology,  and  mathematics.  Each  teacher  will 
participate  in  one  of  the  four  major  areas  of 
program.  The  instruction  will  focus  on  content  and 
the  development  of  materials  that  are  to  be 
implemented  in  tue  classroom.  All  teachers  ^^ill 
part  icipate  in  a  series  of  interdisciplinary 
workshops.  An  optional  computer  workshop  will  be 
provided  for  teachers  who  want  to  learn  or  practice 
basic  computer  concepts. 

The  staff  is  composed  of  master  secondary  teachers 
and  college  faculty.  The  participants  will  conduct 
inservice  activities  during  the  academic  year  for 
other  teachers  in  their  school  system.  Over  a  two- 
year  period  the  college  staff  will  make  site  visits 
to  each  participant ' s  school .  Teachers  will  be 
encouraged  to  attend  professional  meetings  and 
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make  present  at  ions  at  these  meetings  *  Some 
financial  support  will  be  provided  for  teachers  who 
attend  these  meetings. 

The  school  districts  from  whom  participants  are 
chosen  are  being  encouraged  to  provide  support  for 
inservlce  activities  and  to  purchase  additional 
equipment  and  materials  that  will  enhance  their 
mathematics  and  science  programs.  The  professional 
organizations  in  the  states  will  cooperate  in 
coordinating  and  providing  support  for  this  project. 
The  concerns  of  many  small  and  rural  schools  will  be 
addressed. 


are  provided  with  opportunities  to  obtain  real 
spectra  of  synthesis  products  and  to  study  chemical 
phenomena  such  as  metal  Ion  complexation  and 
acid-base  equilibria.  This  acquisition  is  part  of  a 
five  year  plan  by  the  Chemistry  Department  to 
improve  laboratory  Instrumentation. 


TEACHER  EHHANCEWENT  PROGRAM 

Dean  A.  Zollman 
Thomas  R.  Kanney 
Angelo  Collins 
Kansas  State  University 
Manhattan.  KS 


TPE  8751332 
FYS?  $295,730 
Biology 


COLLEGE  SCIENCE  INSTRUHEHTATION 


Graham  Ellis 
Benedictine  College 
Atchison.  KS 


USE  8851628 
FY88  $14,370 
Chemistry 


"Integration  o£  Modern  Chromatographic 
Instrumentation  into  the  Undergraduate  Chemistry 
Curriculum" 

A  Gas  Chromatograph  (GC)  and  High-Pressure  Liquid 
Chromatograph  (HPLC )  are  improving  laboratory 
Instruction  in  Analytical  Chemistry,  Biochemistry, 
Organic  Chemistry,  Physical  Chemistry,  Chemistry  for 
Non-  Science  Majors.  General  Chemistry  and  Advanced 
Laboratory  Courses  as  well  as  Undergraduate 
Research.  The  acquisition  o£  CC  and  HPLC  instruinents 
is  enhancing  student  understanding  of  a)  the 
fundamentals  of  chromatographic  science:  b)  the 
utilization  of  GC  and  HPLC  for  qualitative  and 
quantitative  analysis  of  chemical  systems ;  c)  the 
utilization  of  GC  and  HPLC  for  investigating 
reaction  mechanisms ;  and  d)  the  utilization  of  GC 
and  HPLC  for  separation  and  purification  ot  chemical 
compounds , 

As  GC  and  HPLC  Instruments  are  found  in  most 
governmental ,  industrial  and  academic  laboratories, 
the  introduction  of  these  instruments  into  the 
undergraduate  chemistry  program  is  better  preparing 
the  students  for  future  employment  in  the  chemical 
profession.  Also  the  use  of  GC  and  HPLC  instruments 
in  introductory  course^t  for  non-science  majors  is 
acquainting  these  students  with  the  use  of  one  of 
the  major  principles  and  methods  in  chemistry. 

The  grantee  is  matching  the  award  from  non-Federal 
sources  ^ 


COLLEGE  SCIENCE  INSTRUMENTATION 

ttike  L.  Mitchell 
Bethany  College 
Llndsborg,  KS 


USE  8750702 
FY87  $26,350 
Chemistry 


"Improvement  of  Undergraduate  Chemistry  Curriculum 
by  Addition  of  an  NMR  Spectrometer" 


"Regional  Continuing  Education  on  Mo<^<^;.ii  Genetics 
for  Secondary  School  Teachers" 

This  project  addresses  the  task  of  keeping  the  high 
school  and  middle  school  curriculum  current  in  the 
area  ot  contemporary  genet  ics  by  providing 
continuing  education,  inservice,  and  logistical 
support  to  a  selected  and  diverse  group  of  teachers 
throughout  the  state  of  Kansas.  For  maximium 
effectiveness  the  scope  is  focused  on  the  specific, 
interdisciplinary  topic  of  molecular  genetics  and 
the  genetic  effects  of  radiation,  using  yeast  cells 
as  a  model  system.  However,  the  need  that  is 
addressed  and  the  approach  taken  should  be 
appropriate  for  any  field  where  progress  in 
research  and  technology  is  moving  too  fast  for  the 
standard  teacher  education  and  curriculum 
development  pathways  to  respond  in  a  timely 
fashion. 

The  project  has  been  designed,  and  will  be 
implemented,  by  an  interdisciplinary  team  of 
professionals  with  strong  commitments  to  the 
improvement  of  science  education.  They  represent 
professional  competence  in  research  in  the 
discipline,  research  in  science  education,  and 
classroom  teaching  at  the  secondary  and 
post-secondary  school  levels .  They  include 
university  faculty  members  from  the  Kansas  State 
University  (KSU)  Departments  of  Physics,  Biology, 
and  Curriculum  and  Instruction,  a  graduate  student 
in  Curriculum  and  Instruction,  and  high  school 
science  teachers.  Thirty  secondary  school  science 
teachers  will  participate  in  the  program  during 
each  of  two  years. 

Each  Of  the  one-year  periods  will  begin  with  a 
three-week,  intensive  summer  workshop  on  the  KSU 
campus  to  Introduce  the  participating  teachers  to 
the  content ,  teaching  strategies ,  and  technology. 
Using  this  knowledge  base,  the  participants  will 
develop  lesson  plans  under  the  close  guidance  of 
the  staff .  The  lessons  will  utilize  laboratory 
experiments  in  yeast  genetics,  microcomputer 
software ,  video  materials ,  and  the  critical 
thinking  skills  of  problem  solving  and  concept 
mapping. 


Undergraduat  e  chemistry  Instruction  has  been 
enhanced  at  Bethany  College  by  the  acquisition  of  a 
nuclear   magnetic    resonance    spectro^neter .  Students 
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During  the  subsequent  school  year  these  lesson 
plans  will  be  implemented  in  the  participants' 
classrooms.         The     project     staff     will  provide 
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continuing  support  during  this  phase.  Follow-up  and 
consultation  will  be  facilitated  through  a  24 -hour 
computer  bulletin  board  and  electronic  mail  aervice, 
A  aeries  of  teleconferences ,  a  weekend  conference 
associated  with  the  annual  conference  of  the  Kansas 
Association  of  Teachers  of  Science,  as  well  as 
individual  consultation  by  telephone  and  mail.  These 
communication  channels  will  «->rovide  continuing 
contact  between  the  project  staff  and  the 
participating  teachers  as  well  as  offering  the 
teachers  several  waya  to  communicate  directly  with 
each  other. 

An  important  contingent  of  the  project  staff  will  be 
peer  teachers  who  have  taught  these  materials . 
During  the  first  year  these  will  be  teachers  who 
participated  in  a  related  NSP-sponaored  workshop  and 
teleconference  project  in  19fl5 .  During  ^.^e  second 
year  of  the  project  the  pool  of  peer  teachers  will 
expand  to  include  the  teachers  from  the  first  year. 
By  keeping  the  lines  of  communication  open  to  all 
current  and  previous  participanta  we  will  develop  a 
network  of  teachers  who  can  share  experiences  and 
information  and  who  can  be  provided  continuing 
support  by  the  project  staff  and  subsequently,  by 
the  KSU  Center  for  Science  Education. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Norma  Steinman  USE  6652226 

Neosho  County  Community  College  FYflfl  S7,640 

Chanute,  KS  Chemistry 

"Atomic  Absorption  in  a  Cooperative  Project  with 
Local  Industry" 

Thia  community  college  ia  acquiring  an  Atomic 
Absorption  Spectrometer  for  use  in  Beginning 
Chemistry  as  well  as  in  continuing  education.  Local 
industrial  firms  are  supplying  samples  that  cm  be 
used  for  analysis  giving  the  students  an 
opportunity  to  learn  chemistry  on  items  with  which 
they  are  particularly  familiar .  One  manufacturing 
plant  is  a  circuit  board  plating  plant  and  does 
extensive  metal  analysis,  and  the  other  is  involved 
in  working  with  a  Vermiculite  used  in  animal  feed. 
Both  provide  opportunities  for  interesting  student 
involvement  and  ^  challenging  opportunity  for  the 
students. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


TEACHER  ENHANCEMENT  PROGRAM 


Barbara  Kushan 
St  Mary  College 
Leavenworth,  KS 


TPE  fl652352 
FYfl?  S263,AA0 
Computer  Science 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  P.  Zerger 
Mcpherson  College 
Mcpherson.  KS 


USE  fla51437 
FY&S  S13,950 
Biology 


Bio- Analytical  Instrumentation  for  Undergraduates 
in  the  Chemical  and  Biological  Sciences" 

This  project  provides  improved  laboratory 
instrumentation  to  prepare  undergraduate  students 
majoring  in  the  chemical  and  biological  sciences  for 
careers  in  areas  associated  with  biotechnology.  This 
project  is  part  of  a  larger  plan  to  restructure  the 
curriculum  and  associated  facilities  to  meet  the 
changes  required  in  chemical  and  biological 
education.  The  High  (Performance  Li<1uid 
Chromatography  (HPLC)  system  will  complement  an 
existing  core  of  analytical  instruments  and  methods 
available  to  students  in  the  laboratory  portion  of 
the  coursesr  Biochemistry  and  Instrumental  Analysis, 
taken  by  Chemistry  and  Biology  majors,  and  in  the 
Interdisciplinary  Undergraduate  Research  E^rogram  in 
which  all  chemical  and  biological  science  majors  are 
required  to  participate.  The  availability  of  HPLC 
will  permit  laboratory  instruction  in  HE^LC 
techniques  and  will  greatly  expand  the  research 
topics  available  to  students  in  the  area  of 
biochemistry. 

The  grantee  is  matching  the  NSF  ai^ard  from  non> 
Federal  sources . 


"A  Model  Program  for  Preparing  Computer  Studies 
Teachers'* 

Saint  Mary  College  will  develop,  execute  and 
disseminate  a  three-year  Model  Program  for 
Preparing  Computer  Science  Teachers  for  forty 
participants  who  teach  at  the  middle  and  high 
school  levels  in  Kansas. 

This  project  will  provide  a  computer  studies 
teacher  program  that  meets  the  guidelines  for 
certification  in  Kansas.  It  will  educate  teachers 
in  computer  studies  so  that  they  can  then  conduct 
in-service  sessions  in  computer  literacy  for 
teachers  in  their  districts.  It  will  provir!e  a 
forum  where  teachers  from  various  districts  can 
share  their  materials  and  ideas  about  computer 
learning  and  develop  a  model  program  of  computer 
studies  in  education,  that  has  been  tried  and 
tested  by  teachers  in  the  field  and  can  be  shared 
with  other  State  Education  Departments. 

(Participants  in  this  program,  which  encourages 
inter disci pi inary  connect  ions ,  wi 11  receive 
graduate  credit  for  their  coursework .  Each  site 
where  a  participant  teaches  will  be  visited  each 
year  by  Craig  tiaugness.  Computer  Specialist  for  the 
Kansas  State  Department  of  Education,  He  v^ill 
submit  a  formal  evaluation  of  the  entire  project. 
Saint  Mary  College  is  making  plans  to  sustain  the 
program  at  the  end  of  NSF  funding. 

The  E^l ,  Sister  Barbara  Kushan  is  Director  of 
Academic  Computing  at  Saint  Mary  College,  Other 
staff  members  are  Sister  Andrea  Johnston,  E^hD, 
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chairperson  of  the  Mathematics  Department,  Professor 
Victor  Meyer,  Sister  Mary  Erwin  Baker,  Sister  Mary 
Denise  Sternitzke,  and  Sister  Kathy  Atkins  all  of 
whom  are  experienced  mathematics  and  computer 
science  faculty  members. 

Saint  Mary  College  is  qualified  in  terms  of  staff, 
facilities  find  commitment  to  develop  a  program  to 
prepare  computer  teachers ,  Cost  sharing  by  the 
College  is  30%  of  the  overall  budget. 


TEACHER  ENHANCEMEWT  PROGRAM 

Walter  S,  Smith  TPE  6751720 

University  of  Kansas  Main  Campus  FY66  $403,865 

Lawrence,  KS  Elem  Science/Math 

Science /Math  Instructional  Improvement  for  American 
Reservation  Indian  Students" 

The  main  goals  of  the  project  are  to  offer  to  70 
elementary  find  middle  school  teachers  over  a  sixteen 
state  region  and  at  schools  that  service  primarily 
American  Indian  students  a/i  inservice  program  that 
has  been  piloted  on  a  much  smaller  scale  on  funds 
contributed  by  the  Bureau  of  Indian  Affairs  (BIA) , 
It  is  intended  to  build  up  a  cadre  of  70  mathematics 
and  science  teacher-leaders  for  the  BIA  operated 
elementary  and  Junior  high  schools  across  the 
country.  These  leaders  are  to  take  on  various  roles, 
such  as  providing  demonstration  ler^sons ,  conducting 
in  9 er vice  sessions,  coordinating  curriculum 
development  and  working  with  local  agencies  to  plan 
improvements  at  the  school  or  regional  levels.  The 
activities  are  centered  around  workshops  and  their 
extensions  that  were  developed  in  the  pilot  studies 
over  the  past  three  years.  The  initial  summer 
workshop  covers  a  period  of  eight  weeks  and 
emphasizes  these  activities :  1 )  there  are  to  be 
mathematics  courses  taught  by  the  project  director 
according  to  the  methods  developed  from  the  pilot 
experience:  2)  one  of  the  senior  faculty  members, 
with  assistance  from  the  staff  and  participants  of 
the  pilot ,  emphasizes  diagnostic  and  remediation 
methods  for  mathematics  skills ;  and  3)  applications 
of  science  and  mathematics  teaching  are  to  be 
developed  for  the  American  Indian  setting  by  two  of 
the  staff  members  who  have  experience  in  this  area 
and  are  assisted  by  a  teacher  from  a  reservation  who 
has  applied  these  methods  in  her  teaching.  Graduate 
college  credit  is  available  to  the  participants  upon 
request ,  There  are  to  be  extensive  science  and 
mathematics^  laboratories  and  field  trips  under  the 
direction  of  the  instructors ,  The  BIA  plans  to 
contribute  significantly  to  the  project  as  well  as 
to  provide  input  to  the  project  plan  and  selection 
of  teachers ,  The  BIA,  for  example,  will  fund  the 
development  of  a  curriculum  kit  at  one  of  the  target 
schools  and  will  build  on  the  previous  work  to  help 
in  the  implementation  of  the  cadres'  contributions 
in  the  local  regions. 
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TEACHER  ENHANCEMENT  PROGRAM 

R.  Neil  Schimke  TPE  6652370 

Kenneth  J.  Bingman  FYe7  $332,916 

Laura  L.  Thompson  S:o]ogy 
Debra  L,  C611ins 
H,  Virginia  Epps 

University  of  Kansas  Medical  Center 
Kansas  City,  KS 


"^Human  Genetics  and  Ctirricular  Training  for  Lead 
Teachers" 


This  project  will  establish  an  inservice  program  to 
incorporate  human  genetics  into  the  elementary 
school  curriculum.  During  the  summer  of  1967  two 
five-day  Peer  Leadership  Workshops,  one  for 
thirty-five  elementary  teachers  and  one  for 
thirty- five  secondary  teachers,  will  be  held  in 
each  of  two  regions  in  Kansas ,  The  participants 
will  receive  instruction  in  human  and  medical 
genetics  including  information  concerning  genetic 
engineering.  In  addition  to  basic  content  the 
participants  will  also  develop  the  methodology  of 
examining  and  conducting  student  discussions  of 
cont  rover sial  issues  such  as  gene  therapy, 
recombinant  DNA ,  genetic  screening,  and  genetic 
counseling.  The  laboratory  work  will  provide 
experiences  with  the  BSCS  materials  and  with 
recombinant  DNA  technology. 

During  academic  year  1987-88  the  staff  members  will 
work  with  the  Peer  Leadership  Teachers  in  their 
classrooms  to  insure  mastery  of  the  materials  and 
the  ability  to  successfully  utilize  the  materials. 
In  the  spring  of  1987-68  the  seventy  teachers  from 
each  of  the  two  regions  will  attend  a  two-day 
workshop  to  be  held  in  each  region.  This  workshop 
will  conclude  the  formal  preparation  of  the  peer 
teachers  to  present  inservice  programs  to  their 
peers.  During  the  1968-69  school  year,  the 
thirty-five  elementary  teachers  and  the  thirty-five 
secondary  teachers  of  each  region  will  implement 
the  inservice  program  by  using  the  materials  and 
the  content  videotapes  produced  during  the  first 
year  of  the  program. 

Two  hours  of  credit  will  b«  awarded  upon  successful 
completion  of  the  Peer  Leadership  program. 

The  project  will  be  coordinated  and  directed  by 
geneticists  from  the  Medical  Genetics  Division 
Department  of  Medicine,  University  of  Kansas 
Medical  Center ,  The  staff  consists  of  R.  Neil 
Schimke,  clinical  geneticist,  Debra  L,  Collins  and 
Laura  L,  Thomson,  genetic  counselors,  three  master 
teachers  (including  two  Presidential  Awardees),  and 
lecturers  from  the  other  universities  in  the  state. 
The  various  university  divisions,  support  agencies, 
and  school  districts  have  made  substantial 
contributions  to  the  program. 
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VOUHG  SCHOLARS 


Betty  J.  Cole 
Thomas  M.  Wolf 

Washburn  University  of  Topeka 
Topeka  *  KS 


USE  8750077 
FYB?  $27,607 
Biology 


*'An  Ultracentrifuge  and  a  Spectrophotometer  for  an 
Undergraduate  Molecular  Biology  Laboratory" 

As  many  undergraduates  are  moving  away  from  an 
interest  in  medicine  and  descriptive  biology  into 
the  research  and  technical  areas  of  Molecular 
Biology^  it  becomes  increasingly  Important  to  expose 
them  to  basic  methods  of  ultracentrif ugation  and 
spectrophotometrlc  analysis.  The  Department  is 
changing  its  curriculum  to  offer  an  emphasis  in 
Microbiology  and  ttolecular  Biology  to  meet  this 
change  in  student  Interest. 

The  new  equipment  (ultracentrif uge  and  UV/vls/ 
spectrophotometer)  purchased  through  this  award  is 
being  used  for  experiment  s  in  six  different 
laboratories  as  well  as  in  Independent  student 
research  projects .  This  broadly  based  exposure  is 
ensuring  that  the  students  have  multiple  chances  to 
use  and  become  familiar  with  this  instrumentation 
and  its  uses. 


COLLEGE  SCIENCE  IHSTRUMEKTATIOH 
Fred  L.  Yaffe 

Uashburn  University  of  Topeka 
Topeka*  KS 


USE  6750212 
FY87  $16,142 
Psychology 


Barbara  E.  Bowman 
Hussel  G.  Pinkerton 
Wichita  State  University 
Wichita.  KS 


RCD  6850190 
me  $58,067 
Fy89  $58,067 
Engineering 


*'Mid-American 
Engineering** 


young     Scholars     in     Science  and 


This  project  provides  a  summer  residential 
enrichment  experience  for  thirty  high  school 
Juniors  in  the  central  part  of  the  United  States. 
The  four-'week  project  has  three  components :  (l)  a 
two  week  workshop  concentrating  on  career 
exploration .  science  and  engineering  ethics,  and 
research  methodology  and  engineering  design;  (2)  a 
one  week  engineering  or  science  research  project 
involvement ;  and  t3)  one  week  of  "shadowing**  a 
scientist  or  engineer  in  industry. 

The  workshop  component  uses  a  variety  of 
instructional  methods .  including  case  studies  and 
problem  solving  sessions.  During  the  research 
component,  students  apply  what  they  learned  in  the 
workshop  to  a  research  setting  as  part  of  a 
research  team.  Students  complement  the  career 
exploration  portion  of  the  workshop  with  their 
industrial  shadowing  component.  Both  the  research 
and  shadowing  experiences  emphasize  the  importance 
of  ethics  in  science  and  engineering.  Academic  year 
follow-up  activities  Include  monthly  activities  by 
students  in  their  schools,  and  two  group  meetings 
at  WSU. 


**A    Computer    Laboratory    for    the    Teaching  of 
Interdisciplinary    Course    in    Psychology    and  Legal 
Issues  '* 

In  order  to  teach  scientific  principles  and  methods 
to  non-science  oriented  majors  in  an  applied  area* 
the  project  will  establish  an  Interdisciplinary 
course  in  psychology  and  Legal  Issues^  using  a 
microcomputer  laboratory.  There  has  been  an 
increasing  use  of  social  scientific  reasoning  and 
methodology  for  understanding  legal  Issues.  Many 
pre-'law  students  receive  little  if  any  instruction 
in     t  he     sclent  if  Ic     me'chod  ^ny  experience 

conducting  research  and  handling  research  data, 
experiences  which  will  ultimately  enhance  their 
proficiency  as  future  lawyers.  A  microcomputer 
laboratory  component  containing  20  Apple  lie 
Micro-'Systems  will  be  used  ^  Psychology  and  Legal 
Issues  course  Jointly  taught  by  faculty  In  the 
Psychology  and  Political  Science  Departments  and  the 
School  of  Law.  It  will  provide  an  Interactive  and 
experiential  capability  for  teaching  scientific 
methods  and  principles  to  non-^science  majors .  In 
addition  the  microcomputer  laboratory  will  enhance 
the  curricula  of  both  the  Psychology  and  Political 
Science  Departments  by  being  available  for  use  in 
existing  experimental  and  statistical  courses. 
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Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1997 

Raymond  E.  Farrar 
Science 
Atherton  High  School 
Louisville.  KY 


Donn  R.  Hanker 
Ma  t  h  ema  t  i  cs 
Campbell  County  High  School 
Alexandria .  KV 


i9ee 

Lawana  Scoville 
Science 

Laurel  County  Junior  High  School 
London^  KY 


Jo  Ann  Hosier 
Mathematics 
Fairdale  High  School 
Falrdale.  KY 


TPE  ee5l075 
FVee  $153,472 
FY90  $123,292 
Other  NEC 


Robert  Glass 

Eileen  B.  Young 

Larry  Skutchan 

Kathryn  D.  Smith 

Council  for  Retarded  Citizens 

of  Jefferson  County  Inc 
Louisville.  KY 


"Practical  Applications  of  Advanced  Technologies; 
Disabled  Citizens  Computer  Center" 

Working  in  a  Disabled  Citizens  Computer  Center, 
which  will  be  part  of  the  National  Education 
Special  Alliance  established  by  Apple  Computer,  a 
team  will  develop  and  test  modified  educational 
software  for  use  by  v i sua 11 y -handicapped 
individuals.  Under  the  direction  of  experienced 
staff  loaned  by  the  American  Printing  House  for  the 
Blind  (APH).  existing  educational  software  from  the 
Minnesota  Educational  Computing  Center  will  be 
modified  to  give  speech/audi tory  output.  Much  of 
the  work  of  conversion  will  be  done  by  students  in 
computer  classes  from  the  Louisville  Central  High 
School  Computer  Technology  Career  Magnet  Program; 
the  educational  opportunity  provided  for  these 
students  is  an  important  element  of  the  program. 
Teachers  wilJ  be  trained  to  use  the  materials  and 
will  test  their  utility  in  practice.  Dissemination 
of  finished  materials  and  recommended  methods  of 
use  will  be  through  the  Apple  sponsored  network  and 
APH. 


Cost  sharing  by  the  partners  will  total  31%  of  the 
NSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATION 


TEAG^ER  ENHANCEMENT  PROGRAM 

John  M.  Daly 
Bellarmine  College 
Louisville.  KY 


TPE  e75ie24 
FVee  $91,023 
Chemistry 


"Integrative 
Chemistry** 


Approach    to    Teacher    Enhancement  in 


An  Integrative  Approach  to  Teacher  Enhancement  in 
Chemistry  is  a  20-month  program  aimed  at  enhancing 
the  capabilities  of  20  high  school  chemistry 
teachers  from  a  five-county  region  in  the  vicinity 
of  Louisvill e.  Kentucky .  These  teachers  will 
participate  in  two  five-week  summer  workshops  and 
three  one-day  in-service  meetings.  The  workshops 
will  emphasize  training  in  chemical  structure  and 
bonding,  chemical  demonstrations,  simple  computer 
simulations  end  computer  assisted  instruction  in 
chemistry.  Participants  will  receive  two  units  of 
graduate  credit  for  each  completed  summer  workshop. 
These  teachers  also  will  provi<le  in-service  training 
for  other  chemistry  teachers  in  the  area. 


Jeffrey  H.  Baxter 

Eastern  Kentucky  LFniversity 

Richmond.  KY 


USE  9750036 
Fy87  $32.e47 
Chemistry 


"Updat  e  of  Equipment  LFsed  in  Undergraduate 
Biochemistry  Labs** 

The  Chemistry  Department  at  Eastern  Kentucky 
University  has  recently  acquired  the  equipment 
needed  to  develop  and  implement  moder  n . 
instrumentation-orient  ed  laboratory  courses  in 
biochemistry.  This  equipment  (which  represents  the 
basic  tools  of  the  biochemist)  includes 
spectrophotometers,  a  high-speed  centrifuge  (used 
in     almost     every     phase  biochemistry).  and 

e le c t r ophor e t ic  apparatus  (used  in  the 
characterization  and  purification  of  many  types  of 
large  molecules)*  The  use  of  this  instrumentation, 
together  with  other  important  equipment  such  as 
cli  nical  centrifuges  { for  applications  not 
requiring  high  speed) .  and  chart  recorders  ( to 
record  data  on  a  continuous  basis).  affords 
students  excellent  laboratory  experiences  in 
biochemistry  and  provides  them  with  better 
preparation  for  advanced  study. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


Karan  Haul 

Kentucky  State  University 
Frankfort,  KY 


USE  8750558 
FY87  $7,510 
Biology 


Lloyd  E.  Story.  Jr. 
Maysvillc  Community  College 
Maysvillc,  KV 


USE  8851279 
FTf88  $5,887 
Biology 


"'Equipment  to  Improve  Undergraduate  Instruction  in 
Cellular  and  Developmental  Biology" 

Use  of  the  new  computer-interfaced  apectrographic 
equipment  provided  through  this  project  is  improving 
laboratory  inatruction  in  Developmental  and  Cellular 
Biology  courses.  The  students  in  this  historically 
Black  institution  are  being  exposed  to  current 
state-of^  the-art  equipment  in  laboratory  studies  of 
functional  aspects  of  living  systems. 

Although  the  primary  emphasis  is  on  Cellular  and 
Developmental  Biology,  instruction  in  Biochemistry, 
Human  Physiology*  Human  Anatomy,  and  special 
projects  also  benefit  greatly  from  the  project.  One 
of  the  most  important  elements  of  the  project  is  its 
introduction  of  modern  data  collection  and  analysis 
techniques  to  the  Department's  curriculum- 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  F.  Oetinger 
Kentucky  Wesley an  College 
Owensboro,  KY 


USE  8750098 
FY87  $15,143 
Biology 


"Immunology- -A  New  Capstone  Course  for  Under- 
graduate Biology  Majors" 

A  new  capstone  course  required  of  biology  majors  is 
being  created.  Immunology  is  replacing  the  course 
which  has  served  a  capstone  function  for  the  past  22 
yeats ,  Plant  Physiology.  Immunofluorescence 
elect  rophoretic  procedures,  and  cell  culture — 
hybridoma  production  are  becoming  part  of  a  revised 
Immunology  laboratory  curriculum.  This  revised 
curriculum  is  seeking  to  ensure  that  biology  majors 
are  knowledgeable  and  well-traine<j  in  the  areas  of 
experimental  design;  discipline  in  experimental 
work;  care  of  living  organisms:  precision  in 
manipulative  work :  use  of  instrumentation:  data 
collection;  data  analysis:  and  report  writing. 
Microscopes,  protein  electrophoresis  and 
immunoductrophoresia  equipment  are  being  used  by  the 
students*  Specifically,  the  immunology  laboratory 
includes  three  new  project  areas  in  which  students 
generate  and  test  hypotheses;  humoral  immunity 
(producing  antisera  to  soluble  antigens,  protein 
determinations^  and  fusion  demonstrations  of 
antibody  specificity  and  titer) .  immunolabelling 
(producing  antisera  to  bacterial  antigens,  purifying 
and  labelling  iintibodies  and  subsecjuent 
demonstration  of  their  specificity  with 
immunofluorescence) .  and  cellular  immunity"" 
(demonstrating  populations  of  T-  and  B-lymphocytes, 
culture  of  mouse  myeloma  cells,  fusion  of  myeloma 
cells  with  stimulated  mouse  splenic  lymphocytes,  and 
attempts  to  identify  monoclonal  antibody-  producing 
cells) . 


"Micro-Computer  Interfaced  Equipment  for 
Instructional  Laboratories  in  a  Community  College"" 

The  microcomputer  hardware  and  software  provided 
through  this  project  are  adding  versatility  to 
existing  laboratory  equipment  and  providing  a  new 
dimension  to  the  science  curriculum.  It  allows  for 
the  interfacing  of  microcomputers  and  transducers 
with  existing  hardware  so  that  these  two-year 
college  students  can  perform  laboratory  experiments 
with  greater  rapidity^  thus  gaining  more  time  for 
the  interpretation  of  data ,  for  better  data 
analysis  and  for  critical  evaluation  of  the 
experimental  designs  and  scientific  methods  being 
employed.  Students  are  able  to  per sue  independent 
problems  and  projects  closer  to  the  true  nature  of 
work  done  in  professional  scientific  laboratories. 

The  video  camera  supplements  studt^uts"  individual 
use  of  laboratory  microscopes,  enabling  the 
instructor  to  illustrate  important  microscopic 
concepts  by  projecting  permanent  or  wet-mount 
slides  so  that  they  may  be  examined  and  discussed 
by  all  students  at  the  same  time.  Life  activities 
of  microorganisms  also  can  be  observed  simultan- 
eously in  the  group  setting. 

All  the  new  equipment  provides  students  with 
greater  opportunities  to  experience  inquiry- 
centered  instruction,  thus  helping  them  to  build 
critical  thinking  skills.  The  grantee  institution 
is  matching  the  NSF  award  with  an  equal  sum 
obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Arlene  R.  Courtney  USE  8750472 

Murray  State  University  FY87  $50,000 

Murray,  KY  Chemistry 

""Integration  of  Multinuclear  Magnetic  Resonance 
Spectroscopy  into  a  Modern  Chemistry  Laboratory 
Program"" 

The  addition  of  a  broad  band  Fourier  Transform 
Nuclear  Magnetic  Resonance  (FTNMR)  system  to  the 
instrumentation  available  in  the  Chemistry 
Department  at  Murray  State  University  is  allowing 
the  introduction  of  the  theory  and  practice  of 
multinuclear  FTKMR  into  the  undergraduate  chemistry 
curriculum.  Initial  use  of  the  system  begins  In  the 
first  semester  organic  laboratory  course,  with 
increased  utilization  thereafter  in  second  semester 
organic,  as  well  as  in  subsequent  upper  division 
laboratory  courses .  These  include  physical 
chemistry,  inorganic  laboratory,  instrumental 
analysis,  and  spectrometric  identification,  as  well 
as  undergraduate  research . 
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TEACHER  EHHANCEMENT  PROGRAM 

Vaughn  Vandegrift 
Murray  State  UniversitY 
Murray.  KY 


TPE  6652336 
FY67  SI99, 030 
Chenjistry 


but  encourage  them  to  select  courses  in  school  that 
will  allow  them  to  pursue  careers  in  science, 
engineering  and  mathematics. 


"Regional  Summer  Workshop  for  High  School  Chemistry 
and  Physical  Science  Teachers" 

The  major  element  in  this  project  is  an  intensive 
six-week  sujnmer  workshop  for  24  high  school  teachers 
of  chemistry  and  physical  science  drawn  primarily 
from  Kentucky,  The  workshop  will  consist  of  formal 
ch  emist  ry  coursework  in  the  fundamentals  of 
chemistry,  with  particular  emphasis  on  inorganic 
chemistry.  laboratory  work.  the  development  of 
demonstrations,  computer  assisted  instruction,  and  a 
component  focussing  on  the  teaching  of  science  in 
secondary  schools.  Follow-up  activities  in  the 
academic  year  include  monthly  meetings  of  groups  of 
4-7  participants  and  four  general  meetings  of  all 
participants.  The  project  will  be  conducted  in  each 
of  two  project  years,  with  a  separate  set  of 
participants  in  each  year. 

Teachers  having  the  least  formal  or  poorest  training 
in  chemistry  will  be  given  top  priority  in  the 
selection  process.  Priority  will  also  given  to 
those  who  have  not  had  recent  experience  or 
instruction  updating  their  knowledge  of  the 
discipline.  Individual  commitment  will  be  assessed 
by  telephone  interviews  with  the  applicants,  and 
institutional  support  will  be  generated  through  a 
special  conference  for  the  principals  of  the  teacher 
participants. 

Participants  will  receive  graduate  credit  in  both 
chemistry  and  education.  Except  for  the  commuters, 
participants  will  be  housed  at  the  site  of  the 
workshop,  Murray  State  University, 

This  project  is  carefully  planned*  well  balanced, 
and  has  the  potential  of  being  of  considerable 
benefit  to  the  participants  and  their  colleagues. 


YOUNG  SCHOLARS 

Ray  M.  Bowen 
Cynthia  S,  Iten 
University  of  Kentucky 
Lexington,  KY 


RCD     885024  2 
FY88  S24,144 
FY89  S24,144 
Engineering 


"NSF  Young  Scholars  -  Engineering  Aheadr*" 

The  University  of  Kentucky  College  of  Engineering 
conducts  a  two- week  residential  summer  program  for 
twenty  high  school  seniors  to  introduce  them  to  the 
engineering  profession  and  to  encourage  them  to 
pursue  careers  in  engineering  fields* 

The  program  consists  of  discussion  sessions, 
laboratory  experiences,  field  trips,  and  lectures 
to  thoroughly  acquaint  the  students  with  several 
different  engineering  disciplines,  career 
opportunities,  required  educational  preparation, 
and  ethical  practices  of  the  engineering 
profession.  Interdisciplinary  programs  in 
bi  omedical  engineering  and  pharmaceutical 
engineering  are  also  introduced  to  the 
participants ,  Staffing  includes  faculty,  staff, 
graduate  students,  and  undergraduate  students  from 
the  College  of  Engineering* 

Follow-up  activities  include  returning  to  campus 
for  seminar  presentations  of  student  projects, 
community  recognition  for  program  participation, 
and  continuous  communication  between  the  students 
and  the  University. 


YOUNG  SCHOLARS 

Linda  Sheffield  RCD  8850081 

Northern  Kentucky  University  FY88  S36,744 

Highland  Heights,  KY  Other  NEC 

"Young  Scholars  Program" 

The  goal  of  this  Young  Scholars  Program  at  Northern 
Kentucky  University  is  to  increase  the  awareness  and 
interest  of  junior  high  school  and  high  school 
students  in  mathematics,  science  and  engineering  as 
potential  career  options,  by  presenting  these  fields 
as  the  tools  to  solve  exciting  problems.  A  two-phase 
program  for  forty  8th,  9th  and  10th  graders  provides 
the  necessary  opportunities.  The  first  phase  is  a 
five-week  commuter  program  during  the  summer  of 
1988.  where  activities  focus  on  research 
methodology.  The  academic  year  workshop  focuses  on 
selected  topics  in  science  and  mathematics .  Again . 
these  activities  not  only  increase  participants ' 
skills  in  math  and  science. 


YOUNG  SCHOLARS 

J, Truman  Stevens  RCO  8850063 

University  of  Kentucky  FY88  S31.331 

Lexington,  KY  Environmental 

"Appalachian  Students  and  the  Earth  Sciences" 

The  Appalachian  Center  of  the  University  of 
Kentucky  offers  20  junior-high  students  from  this 
region  laboratory,  field  and  classroom  experiences 
in  a  mul ti disciplin ary  setting*  They  study 
landforms  and  land  use,  water  quality,  forest 
management ,  and  energy  production  and  consumption, 
as  they  relate  to  mountain  communities.  The  goal  of 
the  two-week  residential  program  is  to  instill  and 
maintain  student  interest  and  excitement  about 
science  and  mathematics  and  to  provide  them  with 
information  on  the  preparation  necessary  to  pursue 
a  career  in  one  of  these  disciplines* 
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Robert  L.  Sauer 
University  of  Kentucky 

Hazard  Conununity  College 
Hazard.  KY 


USE    88  52367 
FY88  $14,898 
Physics 


^^Integrating  the  Microcomputer  in  Student-Oriented 
Introductory  Physics  Laboratories" 

The  grantee  will  purchase  a  complement  of  scientific 
and  computational  equipment  to  improve  instruction 
in  Introductory  Physics  laboratory  courses >  The 
equipment .  which  includes  ai^  tracks ,  oscilloscopes^ 
function  generators .  microcomputer  interfaces^ 
sensors,  and  motion  transducers  will  allow  students 
to  obtain  "hands-on"  experience  in  the  use  of  niodern 
techniques  for  data  acquisition  and  analysis «  The 
improved  speed  and  accuracy  achievable  with  this 
equipment  will  allow  students  to  e^cplore  a  wide 
range  of  basic  physical  phenomena,  and  should  help 
them  gain  greater  understanding  of  the  underlying 
physical  principles > 

Tbe  grantee  will  match  this  NSF  award  with  an  equal 
amount  of  funds* 


Darwin  B.   Dahl  USE  8852664 

Western  Kentucky  University  FY88  $15,669 

Bowling  Green*  KY  Chemistry 

"Acquisition  of  Spectrophotometric  and  Computer 
Interfacing  Systems" 

The  grantee  is  seeking  to  improve  the  sophomore  and 
junior  level  Chemistry  laboratories .  The  develop- 
ment and  implementation  of  modern  e^cperiments  into 
the  quantitative  analysis  laboratory  is  of 
immediate  concern.  To  effectively  grasp  new  methods 
and  techniques  used  in  the  industry's  increasingly 
computerized  laboratories,  it  is  necessary  for  the 
student  to  have  **hands  on*'  experience  with 
computer-controlled  instrumentation >  Specifically  a 
scanning  uv-visible  spectrophotometer  and  a 
fluorescence  spectrophotometer*  both  interfaced  to 
computers ,  are  being  added  to  expand  the  current 
level  of  experiments  and  data  handling 
capabilities.  In  addition*  an  introduction  to  the 
interfacing  of  simple  equipment  such  as  pH  meters 
and  temperature  probing  devices  is  available  to  the 
student  as  a  result  of  the  computer's  versatility. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMEHTATION 

Lillie  F.  Crowley  USE  8851488 

University  of  Kentucky  FY88  $28*983 

Lexington  Community  College  Mathematics 
Le^cington*  KY 


"Microcomputer  Laboratory  for  Calculus  Instruction" 

A  computer  laboratory  in  the  Department  of 
Mathematics  will  facilitate  the  restructuring  of  the 
Calculus  sequence.  Computer  assignments  and  writing 
of  reports  will  be  a  main  focus  of  the  teaching 
strategy. 

The  grantee  will  match  the  NSF  award  with  an  equal 
sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Kenneth  Mussnug  USE  8852159 

Western  Kentucky  University  FY88  $23,978 

Bowling  Green,  KY  Mechanical  Eng 

"Enhancement  of  a  Fle^cible  Manufacturing  System." 

This  project  incorporates  a  programmable  robot  into 
this  institution's  f le^cible  manufacturing  labora- 
tory .  The  robot  -  a  GHF  SlOO -  permits  curriculum 
enhancements  in  both  the  lower  and  upper  divisions. 
In  the  lower  division,  courses  on  Contemporary 
Manufacturing  Operations  include  topics  requiring 
entry  level  programming  of  the  robot.  Upper 
division  courses  in  Computer  Aided  Manufacturing 
and  the  senior  Design  course  e^cpose  students  to 
advanced  device  programming  and  operation.  The 
upper  division  students  utilize  the  programmable 
robot  to  produce  products . 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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LOUISIAKA 


presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 
1987 

Murray  P,  pendarvis 
Science 
Doyle  High  School 
Livingston^  LA 


Virginia  St all in gs- Roberts 
Mathematics 
Louisiana  School  for  Math/Science/ Arts 
}4atchitoches^  LA 


zoo.    They  have  assembled 
consulting     team  that 
zoologists,  educatc~*s 
specialists^      They  p^an 
materials   in   support  of 
communicate    the  results 
zoos      through  report 
presentations ,        More  t 
matching    support  will 
sources  > 


an  advisory  committee  and 
includes  scientists, 
and  science  education 
a  variety  of  educational 
the  exhibition^  and  will 
of  the  project  to  other 
s,  publications  and 
han  S213*  000  in  direct 
be    provided    by  private 


COLLEGE  SCIEUCE  I»STRUME»TATI0N 
Beth  E.  Leuck 

Centenary  College  of  Louisiana 
Shreveport*  LA 


USE  8851700 
FY8e  S6.753 
Biology 


1988 

Zoe  S,  Harrell 
Mathematics 
LA  state  U  Laboratory  School 
Baton  Rouge,  LA 


Claudia  R-  Fowler 
Science 

University  Laboratory  School 
Baton  Rouge,  LA 


lUFORKAL  SCIEHCE  EDUCATIOU 

Dale  Stastny 
Steven  Dorand 
Peter  Shannon 
Kevin  Bowler 

Audubon  Zoological  Gardf^n 
New  Orleans,  LA 


MDR  8751199 
FY87  S185.915 
Biology 


"Computer  ^Assisted  Data  Acquisition  in  Under- 
graduate Physiology  Laboratories" 

The  goal  of  this  project  is  to  improve  the  quality 
of  undergraduate  laboratory  experi  ences  by 
equipping  the  organ ismal  physiology  laboratories 
with  computer -assisted  data  acquisition  apparati , 
Three  courses  in  the  Biology  Department  (General 
Zoology^  Human  Anatomy  and  Physiology^  and  Animal 
Physiology)  will  be  directly  affected. 

Previously^  physiological  experimentation  in  the 
laboratory  sections  of  these  courses  was  limited  by 
inadequate  equipment.  The  acquisition  of  computers, 
printers  ^nd  appropriate  hardware-software  packages 
greatly  enhances  the  ability  of  students  to  gather 
and  analyze  data.  Six  Laser  128  computers  with 
monitors  and  printers  and  four  software  packages 
( Physiogrip,  Spirocomp,  Experiments  in  Human 
Physiology  and  Physiographic)  constitute  the  suite 
of  new  equipment*  These  programs  allow  both  majors 
and  non-majors  to  collect  data  with  a  ruinimum  of 
frustration,  and  introduce  undergraduates  to 
sophisticated  uses  of  computers  in  Biology. 


"Pathways  to  the  past" 


A  Discovery  Center" 


Mew  Orleans '  Audubon  Zoological  Garden  will  design 
and  construct  a  3,000  square  foot  exhibition 
'^Pathways  to  the  Past"  that  will  utilize  interactive 
exhibits  to  highlight  the  ancestral  link  between 
birds  and  reptiles  and  to  explore  the  ensuing 
development  of  each  species.  The  permanent 
exhibition*  occupying  a  prominent  place  in  the  newly 
remodeled  Odenheimer  building*  will  be  used  both  by 
12  5, 000  school  children  visiting  the  zoo  each  year 
and  for  the  more  than  one  million  regular  visitors. 
More  than  a  third  of  the  residents  of  Mew  Orleans 
are  minority  group  members. 

Zoos  are  increasingly  emphasizing  their  science 
communication  and  science  education  mission  in  the 
context  of  zoological  research  and  species 
preservation.  They  have  a  substantial  need  for 
improved  educational  resources  to  better  meet  the 
needs  of  the  large  and  broad  cross  section  of  their 
visitors.  The  Audubon  Zoo' s  specific  plans  for 
interactive  exhibits  are  well  thought  out,  with  mauy 
connections    back    to    the    living   collection   of  the 


ERIC 


The  grantee  institution  is  matching  the  «SF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources* 


CAREER  ACCESS  OPPORTUUITIES 

Laura  F,  Lemoine 
Carolyn  C.  Collins 
Louisiana  State  University 
B^ton  Rouge,  LA 


USE  8850669 
FY98  S56,800 
Mathematics 


Louisiana  Middle  School  Mathematics  Enhancement 
Program  for  Women  and  Minorities" 

This  model  project  is  designed  to  increase  the 
participation  of  women  and  minorities  in 
Mathematics  careers  by  providing  special 
instructional  and  outreach  activities  for  students 
in  grades  six  and  seven  to  encourage  their 
enrollment    in    high    school    elective  Mathematics 
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courses.  It  is  a  two-year  collaborative  effort  of 
Louisiana  Tech  University  artd  Graniblirtg  State 
University  serving  the  northern  half  of  the  State ^ 
and  Louisiana  Stste  University  and  Dillard 
University  serving  the  south-central  metropolitan 
region*  The  project  identifies  women  and  minorities 
with  potential  in  mathematics,  provides  enrichment 
programs  to  stiroulste  their  interest  in  mathematics* 
and  provides  skills  and  methodology  enhancement  for 
middle  school  Mathematics  teachers.  The  activities 
in  the  project  include  5-seasion  Mathematics 
Inservice  Workshops  for  skill  development  of  middle 
school  teachers  based  on  the  concepts  and  strategies 
recommended  by  the  Curriculum  and  Evaluation 
Standards  for  School  Mathematics  Report  of  the 
National  Council  of  Teachers  of  Mathematics*  The 
five  sessions  address  topics  identified  as  critical 
for  readiness  in  algebra  and  geometry  and  explore 
the  impact  of  mental  set  (verbal  and  nonverbal 
signals  that  encourage  and  discourage  development  in 
math).  The  sessions  are  conducted  by  a  Louisiana  KSF 
Presidential  Award  winning  teacher  of  high  school 
geometry  (Mrs  *  Lynn  Stallings-Roberts ,  1937 ) .  A 
series  of  five  Saturday  morning  enrichment  programs 
are  conducted  for  students  identified  as  having 
talent  in  Mathematics*  The  opening  session  is 
designed  for  students,  their  parents,  and 
participating  teachers  in  which  an  overview  of 
activities  is  presented*  Succeeding  session  include 
telelearning  sessions  taught  by  award-winning 
teachers,  programs  to  stimulate  interest  and 
excitement  in  mathematics ,  field  trips,  individual 
student  projects,  and  a  culminating  end-of-t he-year 
picnic.  A  special  seminar  to  promote  parental 
support  is  also  held  for  parents. 


VOmC  SCHOLARS 

Marshall  D*  Sundberg 
Louisiana  State  University 
Baton  Rouge,  LA 


RCD  3350283 
FY83  $31,291 
FY39  $31,291 
Life  Sciences 


academy  of  science .  or  Junior  Science  and 
Humanities  Symposium.  Follow-up  activities  center 
around  reporting  on  progress  in  the  science  project 
(for  all  students) ,  but  also  include  classroom 
visits  by  staff  members  and  a  Saturday  renewal 
session  (for  local  students}* 


COLLEGE  SCIEHCE  INSTRUMENTATION 

James  D*  Goodrich 
Louisiana  State  University 
Shreveport ,  LA 


USE  3351427 
FY33  $14,242 
Chemistry 


"NSF  Young  Scholars  in  Basic  Sciences  at  Louisiana 
State  University" 


"Improved  Chemistry  Instruction  with  UV -Visible 
Spectrophotometry" 

The  acquisition  of  nine  spectrophotometers  is 
providing  modern,  reliable  instruments  for  first- 
through  fourth-year  Chemistry  Laboratories.  K'^^w  and 
revised  experiments  using  spectrophotometric 
techniques  are  being  introduced  at  all  levels* 
First  year  Chemistry  Laboratory  students  are 
utilizing  four  spectrophotometers  interfaced  with 
microcomputers  to  acquire  data  from  three 
experiments  to  quantify  a  chemical  equilibrium 
constant,  the  percentage  of  manganese  in  steel,  and 
a  kinet  ics  rate  law  expression*  Konscience 
curricula  student?  in  another  laboratoi^Y  course  are 
spectrophotometrically  determining  the  iron  content 
of  some  common  foods.  Students  in  second  year 
quantitative  analysis  are  using  four  microprocessor 
controlled  spectrophotometers  also  linked  to  a 
microcompfuter  to  determine  two  metals  in  mixtures 
and  phosphorous  in  b?  ^od  serum.  The  students  are 
also  isolating  and  identifying  lycopene  and 
beta-carotene  from  tomatoes  by  using  a  scanning 
ultraviolet -visible  spectrometer .  Students  in 
Organic  ChemistiTf  are  being  introduced  to  scanning 
uv-visible  spectrophotometry  in  a  study  of  the 
isomerization  of  an  alkene.  Upper  division 
Chemistry  curriculum  students  are  using  the  same 
scanning  uv-  visible  spectrophotometer  to  determine 
ligand  field  characteristics,  stability  constants, 
and  identify  compounds.  The  grantee  is  matching  the 
award  from  non-Federal  sources* 


A  seven-week  summer  program  at  Louisiana  State 
University  enables  students  entering  the  eleventh  or 
twelfth  grade:  1)  to  take  short  courses  on  science 
subjects ;  2)  to  work  in  a  faculty  research 
laboratory;  3)  to  participate  in  discussions  on 
science  careers,  science  methodology  and  scientific 
ethics;  and  4)  to  take  weekend  field  trips  to  nearby 
scientific  and  industrial  facilities  *  Six  students 
are  commuters  and  six  reside  in  campus  dormitories* 
(The  residential  students  will  b^  recruited 
nationwide.)  The  short  courses  in  science  take  place 
in  the  mornings  of  the  first  three  weeks  of  the 
program.  Participation  in  faculty  research  pCs^jects 
start  in  the  afternoons  of  the  first  three  weeks, 
and  continue  full-  time  in  the  final  four  weeks.  The 
twelve  students  are  divided  among  the  six 
departments  of  the  College  of  Basic  Sciences r 
Biochemistry,  Botany,  Chemistry,  Microbiology, 
Physics  and  Astronomy,  and  Zoology  and  Physiology* 
The  students  are  expected  to  develop  a  science 
project    for   submission    to    a   science    fair,  junior 


TEACHER  ENHANCEHEiJT  PROGRAM 


Carolyn  F.  Talton 
Mordessa  Corbin 
Merlene  Lutes 
Carolyn  Palmer 
Louisiana  Tech  University 
Rust on,  LA 


TPE  3650097 
FY37  $66,972 
FY33  $92, 117 
Mathematics 


"North  Louisiana  Mathejaatics  Improvement  Project" 

The  main  goals  of  the  project  ^re  to  utilize  the 
expertise  of  a  cadre  of  fifteen  master  teachers  and 
fifteen  supervisors  to  be  inservice  directors  i^i 
their  local  school  systems  during  the  academic 
year.  These  leaders  are  to  eventually  contribute  to 
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the  inaervice  educational  experiences  of  teachers  at 
60  satellite  school  sites  in  their  respective 
systems  and  oversee  the  continuation  of  the 
professional  development  of  the  teachers  in  the 
local  schools.  The  cadre  provides  leadership  in  the 
development  of  teaching  materials  designed  to 
promote  higher-order  cognitive  skills  in  students 
and  assist  in  the  identification  of  less  well- 
prepared  teachers  who  need  to  improve  their  skills 
in  teaching  mathematics^.  It  is  planned  to  develop 
partnerships  between  the  schools  and  the  target 
communities  by  devising  ways  to  involve  persons  from 
the  private  sector  in  meaningful  classroom 
activities.  Also.  there  is  to  be  parental 
involvement  generated  by  the  staff  and  the 
leadership  cadre  through  a  Parents  Handbook  which 
shows  ways  in  which  parents  can  extend  the 
mathematics  skills  of  their  children. 

In  addition  to  the  direct  involvement  of  the  20 
cadre  leaders  there  will  be  secondary  involvement  of 
over  1000  teachers  and  parents  receiving  benefits  to 
some  degree  from  the  project  activities .  and  these 
teachers  will  in  turn  af  f  ec?-  the  mathematics 
learning  of  164.898  students  in  an  entire  region  of 
Louis iana^ 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joseph  M.  Richardson  USE  3352393 

HcNeese  State  University  FY68  $43,400 

Lake  Charles.  LA  Civil  Eng 

"Upgrading  of  the  Universal  Testing  Machine  for 
Undergraduate  Civil  and  Mechanical  Engineering" 

This  project  replaces  en  antiquated  screw- powered 
Universal  Testing  Machine  <UTM)  with  a  modern  UTM 
that  has  a  capacity  of  400.000  lbs.  in  compression 
and  200 , 000  lbs.  in  tension .  The  UTM  is 
hydraulically  operated  which  offers  more  precise 
control  that  the  mechanically  operated  screw  type. 
This  increased  control  makes  it  easier  to  control 
experiments  and  to  improve  accuracy  when  operating 
in  the  lower  load  ranges.  The  UTM  is  equipped  with 
accessories  which  provide  the  Civil  and  Mechanical 
Engineering  Departments  the  capability  of  testing 
concrete  cylinders  in  compression,  unthreaded  rods 
and  reinforcing  bars,  and  flat  bar  specimens ,  A 
flat  bed  recorder  is  provided  to  make  hard  copy 
diagrams  of  stress  versus  strain  for  the  materials 
tested.  The  new  UTM  is  also  used  in  demonstration 
in  the  Pre-Freshmen  Engineering  Program  designed  to 
attract  minority  high  school  students  to  the 
science  and  engineering  fields. 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mary  M.  Brazier  USE  8750403 

Loyola  University  in  New  Orleans  FY37  $11,500 

New  Orleans.  LA  Psychology 

'Xomputerized  Laboratories  in  an  Undergraduate 
Psychology  Department"* 

The  psychology  department  is  upgrading  equipment  in 
existing  laboratories  in  learning  and  perception,  in 
a  cognition  course.  and  further  promoting  and 
broadening  the  opportunities  for  independent  student 
research.  The  laboratories  and  research  activities 
supported  by  this  proposal  are  intended  to 
illustrate  the  principles  and  concepts  of  psychology 
through  first  hand  exposure,  to  familiarize  students 
with  the  scientific  methodology  and  instrumentation 
in  these  areas,  and  ultimately  to  develop  the  skills 
necessary  for  independent  investigation ,  Six 
microcomputers,  six  printers,  and  two  interfacing 
devices  ^^e  being  requested,  TWo  computers t 
printers,  and  the  interfaces  will  be  used  to  support 
laboratories  in  learning  and  three  computers  and 
printers  will  be  used  in  cognition  and 
sensation /perception  courses ,  The  sixth  computer 
and  printer  will  be  devoted  to  data  analysis  and 
preparation  and  report  writing  by  students  enrolled 
in  the  above  courses  and  those  carrying  out  a  senior 
thesis. 


YOUNG  SCHOLARS 

Mary  0.  Richardson  RCD  3850159 

McNeese  State  University  FY88  $35,557 

Lake  Charles.  LA  Engineering 


"Voung  Scholars  Program" 

McNeese  State  University  offer*^  a  two-year  suinmer 
Voung  Scholars  Program  in  the  field  of  engineering 
for  20  academically  high  achieving  black  students 
who  have  completed  the  8th  or  9th  grade.  The 
program  has  three  main  components;  "hands-on" 
engineering:  counseling:  and  class  work  in 
geometry,  trigonometry,  and  computer-aided  design , 
This  commuter  program  is  held  for  eight  weeks 
during  the  summer  in  the  College  of  Engineering  and 
Technology,  During  the  "hands-on"  portion,  students 
will  build  a  24-foot  diaineter  geodesic  dome. 

Classroom  work  is  directly  related  to  the  two 
"hands-on"  projects.  Most  of  the  instruction  is 
computer  directed,  using  teaching  software  for 
mathematics  and  the  AutoCad  program  for  drawing 
designs ,  Students  are  drawn  from  those  who 
completed  a  Pre-Freshman  Engineering  Program  <PREP) 
sponsored  by  the  U,S .  Department  of  Energy  at 
McNeese  State  during  the  summer  of  1987,  The  Young 
Scholars  Program  functions  as  a  follow-up  for  the 
PREP  program. 


164 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


TEACHER  EHHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 


Stearns  W.  Rogers 
Sandy  Duke 

ncNeese  State  University 
Lake  Charles,  LA 


TPE  8652423 
FV87  $93,845 
Elem  Science 


Ibibia  K.  Dabipi 

Southern  University  A  &  M  College 
Baton  Houge.  LA 


USE  8750565 
FY87  $49,956 
Electrical  Eng 


'*Leadership  Program  in  Physical  Sciences  for 
Elementary  Teachers  and  Principals" 


This  Teacher  Enhancement  project  is  designed  to 
improve  the  quantity  and  the  quality  of  elementary 
physical  science  education  in  the  Calcasieu  Parish 
schools  of  Louisiana.  The  project  is  comprised  of 
two  components.  The  first  is  a  year-long  workshop 
in  concepts  and  activities  designed  to  broaden  and 
update  the  knowledge  of  physical  science  for  60 
elementary  teachers  and  12  principals.  The  workshop 
will  also  foster  the  teaching  of  elementary  science 
in  an  inquiry  mode.  The  second  component  of  the 
program  is  a  series  of  eight  in-service  activities 
carried  out  by  the  teachers  and  principals  in  their 
particular  schools,  whereby  they  share  with 
colleagues  the  knowledge  and  teaching  expertise 
which  the  workshop  provided.  At  the  end  of  two 
years ,  there  will  be  a  teacher /teacher  or 
teacher /principal  team  in  each  of  the  thirty-six 
elementary  schools  in  the  Parish  which  will  provide 
both  formal  and  informal  leadership  in  the  teaching 
of  physical  science.  All  principals  in  the  Parish 
will  also  participate  in  an  inservice  program 
focused  on  the  role  of  the  principal  as  an 
instructional  leader  in  the  teaching  of  science. 

Participants  in  the  project  will  have  ample 
opportunities  to  actively  engage  in  science 
ai:tivities  and  develop  and  plan  appropriate  science 
lessons  and  units  which  are  consistent  with  the 
curriculum  in  the  Parish  schools.  Elementary 
scifjnce  supervisors  and  college  staff  will  assist 
'che  participants  in  both  implementation  of  inquiry 
science  within  their  classrooms  and  the  development 
of  the  inservice  programs  for  the  staff.  Videotaping 
facilities  will  be  available  to  participants  for 
self -evaluation  of  their  classroom  instruction  and 
their  Inservice  programs*  The  FX  has  developed  a 
sound  evaluation  model  to  assess  the  impact  of  the 
project ,  The  school  districts ,  parent /teacher 
groups  and  McNeese  State  University  are  supporting 
the  project  beyond  the  funding  provided  through  the 
NSF  grant. 

The  Fj  and  staff  are  eminently  qualified  to  conduct 
this  project,  having  been  involved  for  some  time  in 
teacher  enhancement  activities  in  science  education. 
An  Advisory  Committee  comprised  of  representatives 
of  the  constituencies  involved  will  provide 
direction  to  the  project  and  assist  in  the 
assessment  of  its  impact. 


""An  Undergraduate  Digital  Communications  Laboratory 
Froject** 

Under  this  project .  four  Lab-Volt  Model  8085 
Digital  Communications  Training  System  will  be  used 
to  upgrade  the  communication  systems  laboratory. 
Using  this  equipment,  the  students  will  be  able  to 
perform  experiments  in  the  areas  of  sampling, 
analog  to  digital  conversion,  spt±ctral  analysis  of 
digital  modulation  schemes,  signal  to  noise  ratio, 
and  bit  error  analysis  of  digital  transmission 
systems  and  error  correction  code  implementation. 
These  experiments  will  enhance  the  learning  of 
students  in  the  digital  communications  area. 


YOUNG  SCHOLARS 

Thomas  L.  Henderson 

Southern  University  A  &  M  College 

Baton  Rouge,  LA 


"Engineering  Summer  Institute" 


RCD  8850091 
FY88  $40,000 
FY89  $40,000 
Engineering 


Southern  University  conducts  two  four-week  summer 
residential  Institutes  focused  on  orienting  high 
potential  minority  high  school  students  (grades  lO- 
12)  toward  careers  in  engineering  and  the  sciences. 
Farticipants  receive  intensive  training  in 
mathematics,  chemistry.  physics,  computers, 
communications,  and  engineering  science.  Students 
perform  design  work  which  requires  creative 
thinking  and  innovation  in  arriving  at  a  novel 
solution  to  a  design  problem.  Participants  also 
visit  area  plant  sites  to  experience  the  real  world 
practice  of  engineering  and  to  meet  with  minority 
acient  i  sts  and  engineers  employed  at  those 
industries*  The  underlying  premise  of  the  program 
is  to  impart  to  the  participants  an  understanding 
and  an  appreciation  of  the  analytical  thought 
process  and  activities  of  the  scientist-engineer^ 


COLLEGE  SCIENCE  INSTRUMENTATION 
Amitava  Jane 

Southern  University  A  &  M  College 
Baton  Rouge-  LA 


USE  8853122 
FY88  $23,882 
Mechanical  Eng 


**Robotics  Laboratory  Project 

This  project  enhances  this  institution's  offerings 
in  the  areas  of  manufacturing^  computer-aided 
design /computer-aided  manufacturing  (CAD/CAM)  and 
robotics «  The  equipment   funded  by  this  award 
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supports  undergraduate  Mechanical  Engineering 
courses  dt  the  sophomore/ junior  level  as  well  as 
advanced  courses  at  the  senior  level-  In  particular, 
students  learn  both  theoretical  and  practical 
aspects  of :  teach  pendant  control .  comPuter 
interfacing.  mechanical  manipulation .  off-line 
programming  and  simulation.  and  application  of 
computer  vision.  The  laboratory  equipment  includes : 
Rhino  robots  with  tilt  rotary  carousel,  belt 
conveyor^  x-y  table,  software  and  other  accessories, 
and,  a  computer  vision  system.  Student  interface  is 
via  IBM  PC^s, 

This  award  is  being  matched  an  equal  sum  from  the 
grantee. 


TEACHER  ENHANCEMENT  PROGRAM 

John  F.  Cawley 
James  H,  Miller 
Mary  B.  Seay 

University  of  New  Orleans 
New  Orleans.  LA 

"Science  and  Mathematics  for  Handicapped" 

The  general  purpose  of  this  project  is  to  conduct  a 
pilot  study  of  the  impact  of  regular  education 
teachers  on  the  performance  of  mildly  handicapped 
children  in  science.  mathematics  and  computer 
program  development .  A  ten-day  staff  development 
program  will  provide  twelve  regular  education 
elementary  teachers  with  the  skills  necessary  to 
conduct  the  implementation  of  instruction  in 
science,  mathematics  and  computer  program  usage  at 
two  schools.  After  training^  the  regular  classroom 
teachers.  both  the  project  participants  and  ^ 
control  group  of  teachers^  will  work  with  children 
in  both  small  and  large  groups  under  observation. 
Comprehensive  evaluation  of  pupil  performance  and 
teacher  performance  and  activity  will  be  evaluated 
for  Tjoth  curriculum  and  instruction.  The  Project 
Director  seeks  to  improve  on  the  existing 
curriculum,  rather  than  create  a  new  one.  The 
successful  outcomes  of  this  project  will  be 
disseminated  to  help  meet  the  needs  of  the  nearly 
3. 000,000  mildly  handicapped  children  in  regular 
grades  and  the  school  personnel  who  serve  them. 


TPE  8652335 
FYS?  $85,835 
Mathematics 


MAINE 

Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 

David  Heckman 
Mathematics 
Monmouth  Academy 
Monmouth.  ME 


Richard  C.  Weirich 
Science 
South  Portland  High  School 
South  Portland.  ME 


1988 

Claire  Letellier 
Mathematics 
yarmouth  High  School 
Yarmouth,  ME 


Joan  T.  D'Agostino 
Science 

Mount  Desert  Island  High  School 
Mount  Desert,  ME 


COLLEGE  SCIENCE  INSTRUMENTATION 


James  C.  Boyles 
Bates  College 
Lewiston,  ME 

"Com put  er  Interfacing 
Acquisition  and  Analysis" 


USE  8851648 
FY88  $10,576 
Chemistry 

for     Laboratory  Data 


The  questions  being  asked  by  today's  scientists  are 
moving  them  steadily  into  realms  where  rapid 
acquisition  of  data  is  commonplace,  and  where 
sophisticated  and  detailed  analysis  is  required  to 
make  these  data  sensible^  Exposure  to  the  uses  and 
applications  of  the  tools  required  to  engage  in 
this  work  is  becoming  an  increasing  necessity  in 
the  undergraduate  preparation  of  young  scientists . 
The  microcomputer  with  its  potential  for 
interfacing  to  instruments  and  apparatus  is  a 
central  tool  in  this  pr  cess.  It  is  the  aim  of  this 
project  to  provide .  for  Chemistry  majors . 
meaningful  instruction  in  and  experience  with 
computer  interfacing  in  laboratory  environments . 
Six  computer  interfacing  units  are  being  purchased 
to  be  used  in  six  different  laboratory  courses 
distributed  over  the  last  three  undergraduate 
years T  The  project  is  providing  an  early 
introduction  to  computer  interfacing,  with  units 
appropriately  configured  for  use  by  inexperienced 
students .  Uses  and  applications  are  building  in 
sophistication  as  students  move  into  more  advanced 
laboratory  situations.  Chemistry  majors  are 
engaging  in  multiple  experiences  with  these  tools 


and  techniques,  and  it  is  estimated  that  seventy  new 
students  per  year  are  being  exposed  to  the 
techniques . 

The  grantee  is  matching  the  award  from  non^Federal 
sources* 


COLLEGE  SCIENCE  I»STROMElNTATIO» 

Laura  G*  Malloy 
Bates  College 
Lewis ton ^  ME 


USE  6750377 
FYa?  $30,192 
Biology 


microcomputers  are  networked  in  order  to  provide 
the  advantages  of  a  mainframe  system  without  the 
corresponding  limitations. 

Undergraduates  are  involved  in  all  phases  of  the 
use  of  microcomputer  technology  in  research*  data 
acquisition*  on  line  experimental  control,  data 
retrieval  *  data  analysis.  bibliographic  work* 
report  writing,  graph  making*  and  simulation. 
Student  proficiency  in  using  microcomputers  is  a 
means  to  deeper  understanding  of  basic 
psychological  principals  as  well  as  an  end  in 
itself. 

The  award  will  be  matched  by  an  equal  sum  from  the 
grantee. 


""Equipment  to  Teach  Microprocessor  Analysis  of  Video 
and  Analog  Signals  in  an  Undergraduate  Physiology 
Laboratory** 

This  project  is  improving  the  undergraduate  program 
in  ejtperimental  Physiology  by  introducing  the  use  of 
video  equipment  and  computer  interface  devict-s  for 
data  acquisition  and  analysis ,  Students  are  oeing 
ejtposed  to  three  current  methodologies :  a  video- 
image analysis  system,  an  analog-digital  converter 
system.  and  sn  x-y  digitizing  tablet. 
Microprocessors  are  being  used  to  analyze  the  output 
from  the  three  systems. 

The  equipment  is  making  it  possible  to  introduce 
strikingly  new  laboratory  ejtercises  that  improve 
both  the  accuracy  and  efficiency  of  data  acquisition 
and  analysis,  and  that  give  undergraduates  hands-on 
ejtper  ience  with  highly  current  research  and 
analytical  skills.  The  project  is  impacting 
students  tu  eleven  courses  and  in  independent 
student  resf^arch  covering  three  subdiscip  lines; 
Animal  Physiology,  Plant  Physiology.  and 
Physiological  Psychology. 


COLLEGE  SCIENCE  I»STRUMEMTATIO» 

John  E.  Smer^ley  USE  a&5l997 

Bates  College  FYaa  $13*515 

Lewiston*  ME  Physics 


"Microcomputer-basetl  Undergraduate  Experiments  in 
Laser  Spectroscopy  and  Atomic  Collision  Phenomena" 

Exposure  to  modern  instrumentation  and  techniques 
are  essential  to  the  development  of  today's  Physics 
major  and  tomorrow  *  s  physicist .  The  Physics 
Department  will  introduce  new,  microcomputer- 
interactive  ejtperiments  in  laser  spectroscopy  and 
atomic  collision  phenomena  into  the  laboratory 
program*  Development  of  the  proposed  experiments 
will  involve  advanced  students  in  independent  study 
and  senior  thesis  projects .  Ultimately  the 
apparatus  will  be  used  in  the  sophomore  level 
Laboratory  Physics  course,  which  is  required  of  all 
Physics  majors. 

The  award  will  be  matched  by  an  equal  sum  from  the 
grantee* 


COLLEGE  SCIENCE  IHSTRUHENTATIOH 


Georgia  N .  Nigro 
Drake  R.  Bradley 
Bates  College 
Lewiston,  KB 


USE  9852194 
FYSa  $44,297 
Psych  3 logy 


Net  working  the  Classroom  and  Microcomputer 
Laboratory  to  Enhance  Undergraduate  Training  in 
Psychology" 

This  project  makes  microcomputer  technology  a 
central  part  of  the  undergraduate  experience  in 
Psychology*  It  establishes  an  interactive  classroom 
and  two  computer  laboratories*  The  interactive 
classroom  is  equipped  with  a  microcomputer,  a  video 
recorder*  and  a  multi-sync  video  projection  system 
for  effective  in-class  demonstrations  of 
microcomputer  applications.  The  statist ics 
laboratory  enables  the  conduct  of  laboratory 
assignments  requiring  data  analysis  and  simulation* 
and  the  on  line  laboratory  permits  the  on  line 
control  of  experiments.  The  classroom  and  laboratory 


COLLEGE  SCIENCE  I»STRUMEm'ATZO» 

Thomas  J.  Wen:iel  USE  8750027 

Bates  College  FYa?  $27,710 

Lewiston^  ME  Chemistry 


Gas  Chroma  togr  a  ph  Mass  Spec  t  romet  er  for 
Undergraduate  Instruction" 

A  gas  chromatograph/mass  spectrometer  (GC/MS)  is 
being  used  by  the  Chemistry  Dep^irtment  at  Bates 
College  for  undergraduate  instruction  beginning  in 
the  sophomore  year  with  organic  chemistry  and 
continuing  in  varying  degrees  in  five  upper- level 
chemistry  courses .  The  specific  applications  of 
GC/MS  in  these  courses  has  been  designed  to  be 
similar  to  those  encountered  by  industrial  chemists 
Or  by  students  undertaking  graduate  study. 
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COLLEGE  SCIENCE  IMSTRUMENTATIOM 

Eric  R*  WolJtnan 
Bates  College 
Lewiston,  ME 


COLLEGE  SCIENCE  IMSTRUMEMTATIOII 

USE  8750084      William  L.   Steinhart  USE  8750285 

FY87  $23,441       Bowdoin  College  Fy87  $50,000 

Physics      Brunswick ,  PIE  Biology 


"Development  of  the  Laboratory  for  Mon-Majors** 

A  simple  but  sophisticated  laboratory  equipped  with 
good  instruments  Is  an  essential  component  of 
physical  science  education  for  students  majoring  in 
the  humanities  and  the  social  sciences .  Bates 
College  will  add  instruments  to  the  physics  and 
astronomy  laboratory  for  non-majors  which  will 
substantially  improve  the  laboratory  experience. 
The  instruments  consist  of  telescopes  which  uilJ 
collect  light  for  photometers  and  spectrometers 
through  a  fiber-optics  system,  as  well  as  equipment 
to  measure  the  properties  of  photons  and  electrons. 
The  instruments  will  allow  students  to  make  a  uide 
variety  of  measurements  of  the  quality  of  light 
radiated  by  laboratory  and  astronomical  sources  and 
to  conduct  key  experiments  relevant  to  the  particle- 
uave  nature  of  light  and  matter. 


FACULTY  ENHAfJCEMEtJT  PBOCRAM 

Dana  W,  Mayo 
Bowdoin  College 
Brunswick,  ME 


USE  8854166 
FY88  $30-000 
Chemistry 


"Summer  Institute  Microscale  Organic  Laboratory 
Techniques" 

The  Summer  Institute  on  Microscale  Organic 
Undergraduate  Laboratory  Techniques  is  designed  to 
assist  30  faculty  who  will  undertake  this  type  of 
laboratory  approach  by  introducing  them  to  the 
experimental  methods  involved.  The  one-week 
institute  is  organized  around  a  framework  of 
lecture'-demonst rat  ions,  laboratory  exercises  and 
informal  group  discussions  of  microscale  techniques. 
Laboratory  experience  will  be  emphasized,  uith 
particular  attention  paid  to  manipulative  procedures 
involved  in  preparation,  isolation,  purification  and 
characterization  of  reaction  products  at  the 
milligram  level. 

In  addition  to  the  NSF  funds.  participants* 
institutions  will  contribute  about  25%  in  travel 
costs  to  the  operation  of  the  project  *  The  grantee 
institution  will  contribute  another  5%. 


"A  Scanning  Electron  Microscope  for  Undergraduate 
Biology  Instruction  and  Student  Research" 

Technical  advances  in  the  design  and  current 
applications  of  the  Scanning  Electron  Microscope 
(SEM)  are  making  it  increasingly  desirable  for 
undergraduate  Biology  majors  to  gain  experience  in 
using  it ,  The  recent  arrival  of  two  new  faculty 
members  with  expertise  in  SEM  technology  have  made 
this  a  propitious  time  for  the  Department  to 
develop  two  new  courses .  Electron  Microscopy  and 
Advanced  Developmental  Biology.  Both  of  these  use 
scanning  electron  microscopy  as  a  primary 
technique.  In  addition,  the  SEM  will  be  used  for 
demons  tr  ations  in  the  Introductory  Biology, 
Developmental  Biology  (core)  and  Botany  courses, 
providing  an  introduction  to  the  instrument  for  all 
students  taking  courses  in  this  Department* 

This  faculty  successfully  employed  a  SEM  in  the 
instructional  program  until  the  demise  of  their 
former  instrument  several  years  ago.  The  old  SEM 
had  featured  prominently  in  student  research 
projects.  Based  on  their  educational  experience 
with  the  earlier,  somewhat  primitive  instrument  f 
they  now  have  selected  a  modern,  more  adaptable 
instrument  --  the  Zeiss  DSM  950.  The  virtues  of 
this  instrument  include  its  ease  of  operation  for 
students  and  its  digi tali  zed  design  which  allows 
integration  into  existing  computer  facilities, 
providing  enhanced  capability  for  automating 
analyses*  The  Department  already  possessed  the 
requisite  ancillary  equipment  such  as  coating 
devices.  criti  cal -point  drying  apparatus  and 
computer  facilities.  Thus  funds  were  needed  only 
for  the  SEM  itself.  A  substantial  contribution 
from  the  Hilden  Trust,  when  added  to  the  College 
matching  funds,  has  provided  a  substantial 
overmatch  to  the  Federal  grant  for  this  project* 


COLLEGE  SCIENCE  IMSTRUMEMTATIOII 

Paul  Greenwood 
Colby  College 
Waterville,  ME 


USE  8852191 
Fy88  $33,475 
Biology 


"Fluorescence  Microscopy  for  Undergraduate  Teaching 
and  Student  Research"" 

The  fluorescence  microscope  has  become  an  essential 
tool  in  many  areas  of  research  in  the  biological 
sciences.  The  localization  of  a  variety  of  cellular 
structures  using  specific  fluorescent  markers  or 
immunofluorescence  is  essential  to  much  of  our 
current  understanding  of  such  basic  concepts  as  the 
cytoskeleton ,  cellular  motility-  and  cellular 
transport  phenomena.  The  aim  of  this  project  is  to 
integrate  fluorescence  microscopy  into  the  biologi- 
cal curriculum*  A  state-of-the-art  microscope  with 
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capabilities  for  automatic  photomicrography  and  for 
phase-contrast .  differential  interference-contrast . 
and  incident-  light  fluorescence  microscopy  (in 
concert  with  video  monitors  and  cameras  and  with 
additional  microscopes  with  appropriate 
capabilities)  is  being  used  in  the  laboratories  of 
several  courses. 

The  major  application  is  in  a  new  course  in  Cellular 
Dynamics  where  fluorescence  microscopy  enables 
undergraduates  to  investigate  the  regulation  of  a 
variety  of  cytoskeleton -media ted  events  and 
receptor-  mediated  endocy t os  is  .  Add it  ional 
E;pplications  are  in  the  teaching  laboratories 
associated  with  courses  in  Animal  Cells,  Tissues, 
and  Organs,  in  Microbiology,  Topics  in  Molecular 
Biology,  and  Genetics .  These  applications  make  it 
possible  for  the  faculty  to  stress  the  integration 
of  biological  principles  over  a  broad  spectrum  of 
courses.  Thus  the  project  provides  students  with  the 
unique  opportunity  to  learn  many  of  the  applications 
of  fluorescence  microscopy  through  experimentation 
in  a  variety  of  laboratories. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


FACULTY  ENHANCEMENT 

Donald  6.  limaJl 
Colby  Colxege 
Waterville,  NE 


USE  dS54266 
FySS  $192,024 
Computer  Science 


"Computer  Algebra  Systems  Wbrkshops" 

The  advent  of  powerful  microcomputers  and  the 
development  of  Computer  Algebra  Systems  (CASs)  has 
set  mathematics  on  a  revolutionary  course^  providing 
the  potential  for  one  of  the  most  important  and 
beneficial  changes  in  undergraduate  mathematics 
curricula  in  decades .  Despite  the  importance  of 
CASs.  most  undergraduate  mathematics  teachers  have 
little  or  no  experience  with  computers  as  a  teaching 
tool .  There  is  a  need  for  hands-on"  introductions 
to  CAS  to  prepare  teachers  to  use  CASs  in  their 
classroom,  and  to  seed  new  initiatives.  A  number  of 
Colleges,  Colby  among  them,  have  been  experimenting 
in  the  use  of  CASs  through  the  help  of  grants  from 
the  Alfred  P.  Sloan  Foundation.  The  project  director 
of  the  present  program,  in  conjunction  with  an 
Advisory  Group  of  experts,  will  design  and  offer  an 
intensive  series  of  ten  two-day  workshops  and  five 
extended  five-day  summer  workshops.  Using  CAS  as  a 
teaching  tool  requires  restructuring  the  calculus 
curriculum  in  terms  of  both  content  and  topic 
emphasis.  Thus,  the  primary  result  of  this  program 
will  be  curriculum  development .  It  is  anticipated 
that  out  of  this  workshop  se  :ies  200  teachers  will 
be  introduced  to  C/^  at  a  serious  level :  125  will 
gain  experience  in  developing  a  calculus  CA& 
curriculum  and  be  prepared  to  use  CA&s  in  their 
courses;  15-20  people  will  become  experienced  CAS 
workshop  instructors  and  consultants:  325  teachers 
will  receive  current  CAS  curriculum  materials;  340 
teachers    will    be    involved    in    several    hours  of 


curriculum  discussion  and  development:  and  a 
network  of  several  hundred  CAS  users  will  be 
established.  The  project  will  plan  and  present  the 
workshops  at  institutions  around  the  country,  and 
it  will  significantly  influence  the  further 
development  snd  implementation  of  a  major  reform  in 
the  teaching  of  mathematics. 


In  addition  to 
institutions  will 
travel  expenses . 


grant  funds ,  participants  * 
provide    an    additional    30%  in 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  G.  Anderson 
College  of  the  Atlantic 
Bar  Harbor,  ME 


USE  8852860 
FY88  $6,385 
Civil  Eng 


"A  Geographic  Information  System  (GIS)  for  Teaching 
Environmental  Science  to  Undergraduates" 

This  project  is  establishing  a  Geographic 
Information  System  (GIS)  teaching  facility  that 
permits  students  to  learn  fundamental  principles  of 
computerized  cartography  and  spatial  data  analysis. 
GIS  products  including  specialized  maps  and 
overlays  are  being  used  in  a  variety  of  classes  and 
teaching  situations,  both  as  examples  of  computer 
applications  and  as  specific  aids  in  courses  in 
Biogeography  and  Applied  Ecology. 

The  proposal  includes  funding  for  both  software  and 
hardware  needed  in  creating  and  maintaining  a 
geographic  database  for  Mt .  Desert  Island  and  its 
immediate  surroundings.  Students  select  specific 
regions  of  the  island  and  by  digitizing  a  series  of 
maps  containing  data  ranging  from  hydrology  to 
current  land-use  patterns ,  create  a  comprehensive 
picture  of  the  island' s  biogeography.  As  the 
project  develops,  increasing  areas  will  be  covered 
and  the  resulting  digital  model  will  be  available 
to  both  the  academic  and  general  community  as  an 
aid  in  planning,  resource  use.  and  development.  The 
project  provides  students  a  unique  opportunity  to 
interact  with  and  to  learn  to  apply  state-of- 
the-art  cartographic  techniques. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 


YOUNG  SCHOLARS 

Donald  W.  Bailey 
Jackson  Laboratory 
Bar  Harbor.  ME 

""Summer  Student  Program** 


HCD  8850263 
Fy88  $66,116 
Life  Sciences 


Twelve  high  school  juniors  conduct  independent 
research  projects  as  apprentices  for  eight  weeks  in 
the  summer  under  the  direct  supervision  of  members 
of  the  Jackson  Laboratory^  scientific  staff. 
Working  in  their  sponsors*  laboratories.  the 
students  conduct  projects  that  involve  original 
research    within    the    scope    of    their  respective 
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sponsors  *  ongoing  research  Programs .  The  students 
gain  experience  in  all  aspects  of  research* 
Including  designing  a  project.  Implementing  the 
research  plan.  Interpreting  data,  and  reporting  the 
research  results  both  orally  and  In  writing.  The 
students  *  research  participation  experience  Is 
supplemented  with  meetings  oE  their  respective 
laboratory  groups  and  after-dinner  research 
presentations  and  discussions  by  sponsors  and 
students . 


Judith  P.  Swazey 
Rosemary  A.  Chalk 
The  Acadia  Institute 
Bar  Harbor.  ME 


BBS  6711062 
FY67  $47,572 
Ethics 


TEACHER  ENHANCEMENT  PROGRAM 

Charles  E.  Hewett 
Dean  B.  Bennett 
Leslie  J.  Hudson 
Maine  Audubon  Society 
Falmouth.  ME 


TPE  6652005 
FY67  $64,249 
FY66  $94,267 
Environmental 


"^Maine  School  Science  and  Natural  History  Enrichment 
Project" 

This  two-year  project  of  the  Maine  Audubon  Society 
will  develop  320  Master  Science  Teachers  in  order  to 
Improve  science  teaching  and  learning  In  elementary 
and  secondary  schools  across  Maine. 

Through  eight  local  workshops  followed  *>y  one-on-one 
consultations  with  the  project  staff,  assisted  by 
teacher /volunteer  teams  drawn  from  the  pilot  year 
already  completed,  the  participants  will  learn  to 
develop  and  incorporate  Inquiry-based  learning 
activities  In  physical .  earth,  life  and  ecological 
science  Into  the  curriculum. 

In  the  first  year,  160  science  teachers  identified 
as  promising  by  their  administrators  In  sixteen 
school  districts  will  be  provided  with  new 
Instructional  materials  in  the  form  of  SCIENCE  AND 
NATURAL  HISTORY;  A  MAINE  STUDIES  SOURCEBOOK, 
produced  by  the  Main  Audubon  Society .  Each  teacher 
will  team  with  a  volunteer  who  will  assist  in  every 
aspect  of  teaching  this  material  throughout  the 
year. 

In  the  second  year  these  160  teacher/volunteer  teams 
will  begin  to  train  their  peers  and  strengthen  their 
schools'  curricula*  By  the  end  of  the  academic  year, 
320  teachers  will  be  qualified  to  extend  the  network 
to  neighboring  towns.  The  SOURCEBOOK,  developed  with 
the  advice  of  teachers,  principals,  scientists. 
Audubon  members,  and  the  faculty  of  the  associated 
College  and  University  will  be  refined  by  the  staff 
and  teacher /volunteer  teams. 


"Professional  Values  and  Ethical  Issues  la  the 
Education  of  Scientists  and  Engineers" 

Education  in  science  and  engineering  fosters 
personal  and  professional  values  as  well  as 
technical  knowledge  a.id  skills.  Traditionally,  the 
former  kind  of  educatldhal  experience  has  been  more 
Implicit  than  explicit .  Recently ,  questions  have 
arisen  about  the  moral  content  of  professional 
training  and  conduct,  and  about  how  value  conflicts 
af  fectlng  professional  training  ought  to  be 
resolved .  Co-sponsored  by  the  Committee  on 
Scientific  Freedom  and  Responsibility  of  the 
American  Association  for  the  Advancenent  of 
Science,  the  Council  of  Graduate  Schools  in  the 
U.S . ,  and  Sigma  xi  's  Committee  on  Science  and 
Society,  this  project  will  compile  and  provide  an 
assessment  of  current  knowledge  about  policies  and 
practices  that  affect  professional  values  in 
graduate  education  In  science  and  undergraduate  and 
professional  education  In  engineering.  Working 
papers  on  the  topics  of  academic  guidelines . 
research  sponsorship,  misconduct,  and  ethics  in 
engineering  education  will  be  prepared.  Plans  and 
pretests  for  a  survey  of  students  and  faculty,  to 
identify  how  socialization  occurs  and  knowledge  of 
Institutional  policies  and  procedures  on  these 
matters,  will  be  developed.  In  addition,  project 
staff  will  solicit,  devise,  and  pretest  scenarios 
of  cases  In  which  ethical  or  value  Issues  for 
students  and  faculty  have  arisen.  Besides 
identifying  the  Issues  and  developing  a  plan  for 
further  study  of  them,  the  project  will  establish 
contacts  with  Investigators  and  organizations  with 
related  interests.  Results  from  the  project  will 
Include  en  Initial  "state  of  the  art*'  assessment  of 
relevant  literature  and  practice  and  the 
Identi  f icat ion  of  related  programs .  Several  from 
the  series  of  working  papers  should  merit 
publication.  Finally,  the  co-sponsors  will  develop 
a  comprehensive  plan  for  further  work. 

This  project  will  define  the  substantive  Issues  and 
appropriate  methodologies  to  investigate  normative 
components  In  science  and  engineering  education. 
The  investigative  team  and  consultants  are  very 
well  qualified  to  undertake  the  project .  and  the 
Institutional  co-sponsors  are  most  appropriate. 
Results  are  likely  to  be  revealing,  useful,  and 
widely  disseminated.  The  research  design  Is  very 
appropriate  for  this  exploratory  phase,  and  costs 
are  reasonable. 


Teachers  will  be  eligible  for  either  3.5  or  5 
recertif Icatlon  credits.  They  can  also  apply  the 
time  spent  In  workshops  to  the  requirements  of  a 
three-credit  graduate  course  on  curriculum 
development  they  may  elect  at  the  University  of 
Maine .  Farmlngton . 


This  project  is  funded  jointly  with  the  Directorate 
for  Biological,  Behavioral,  and  Social  Sciences. 


ERIC 


p  V 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

All  Akbsrl  USE  6851421 

University  of  Maine  Fort  Kent  FYBB  S48,750 

Fort  Kent,  ME  Biology 

"Undergraduate  Laboratory  Equipment  for  an 
Environmental  Monitoring  Technology  Program" 

The  project*  3  aim  is  the  development  of  a  new 
technical  curriculum  in  environmental  monitoring 
using  state-of-the-art  methods  and  technologies . 
Included  in  the  equipment  provided  through  this 
award  are  a  gas  chromatograph/mass  spectrometer 
(OC/MS) ^  a  separate  GC^  a  high  performance  liquid 
chromatograph  <HPLC) ,  an  atomic  absorption 
spectrometer  (AA) ^  and  a  modern ,  computer- linked 
weather  station ,  With  the  help  of  this  equipment , 
students  learn  the  procedures  and  principles 
involved  in  analysing  indoor  and  outdoor  air,  water, 
soil  r  and  animal  and  human  tissue  for  the  presence 
of  environmental  contaminants  resulting  from 
agricultural  and  forestry  pesticides ,  hazardous 
wastes,  and  industrial  emissions.  The  resulting  new 
curriculum^  backed  by  the  institution* s  excellent 
computer  facilities,  gives  a  technical  focus  to  the 
existing  BtS,  in  Environmental  Studies  Program  and 
makes  possible  the  institution  of  a  new  A, A,  degree 
program  in  Environmental  Monitoring  Technology* 

The  project  addresses  the  ifation^s  growing  need  for 
competent  pollution  and  hazardous  substances  control 
technicians^  providea  skilled  manpower  for  Northern 
Maine *s  environmental  laboratories,  and  affords 
opportunities  fOT  upward  mobility  to  the 
economically  depressed  predominant ly  French- 
American  (Acadian)  people  of  the  $t ,  John  Valley  in 
Northern  Maine  which  the  institution  serves. 

The  grantee  institution  is  matching  the  HSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


MARYLAND 

Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 

1987 

Jahn  Buhrman 
Mathematics 
Westminster  High  School 
Westminster,  MD 


Janet  M.  Owens 
Science 
Catoctin  High  School 
Thurmont ,  MD 


19ae 

Martha  E.  Meadows 
Mathematics 
Frederick  High  School 
Frederick,  MD 


William  R,  Harrington 
Science 
Bowie  High  School 
Bowie,  MD 


TEACHER  ENHANCEMENT  PROGRAM 

John  W.  Layman  TPE  6751236 

Jack  M.  Wilson  Fy87  S587,605 

American  Assoc  of  Physics  Teachers  physics 
College  Park^  MD 


COLLEGE  SCIENCE  INSTRUMENTATION 

peter  Sereico  USE  8750719 

University  of  New  England  FyS7  S11.911 

Biddeford,  ME  Ecology 

**£xperiments  in  Receiving  Water  Analysis" 

As  a  part  of  an  Environmental  Analysis  major  a  new 
laboratory  course  Is  being  developed  in  "Receiving 
Water  Analysis,"  Experiments  are  being  developed 
and  tested  involving  measuring  the  amount  of 
dissolved  oxygen  in  different  situations  and  to 
evaluate  parameters  such  as,  reaeration  constants^ 
decomposi  t  ion  constants ,  and  di  f fusion  and 
dispersion  constants ,  The  Ion  Chromatograph  is 
being  used  to  monitor  inorganic  ions  such  as 
nitrates  and  phosphates  to  evaluate  empirical 
constants  for  uae  in  classical  water  quality 
mathematical  models ,  A  laboratory  manual  for  the 
course  is  being  planned  to  indicate  the 
possibilities  these  experiments  provide  for  atudents 
in  enviromnental  studies. 


""Leadership  Development  of  Physics  Teaching 
Resource  Agents*" 

This  project  will  train  a  final  corps  of  50  Physics 
Teaching  Resource  Agents  <PTRAs)  bringing  the  total 
number  of  PTRAs  to  300  throughout  the  nation.  These 
50  teachers  will  be  trained  in  a  three-week 
workshop  in  Bozeman,  MT  during  the  summer  of  19B7. 
The  workshop  will  focus  on  contemporary  content  in 
physics,  classroom  strategies,  laboratory 
techniques^  and  the  incorporation  of  technology  in 
physics  instruction.  The  workshop  will  also  focus 
on  the  skills  required  for  the  PTHAs  to  conduct 
effective  inservice  programs  for  their  peers  on  a 
roglonal  and  lor^^?  l  rn/el  du^?ng  the  1987-88 
academic  year , 

The  project  staff  will  provide  substantial  follow- 
up  support  to  the  PTRAs  in  the  development  and 
implementation  of  these  inservice  activities. 
Modest  funding  is  also  provided  in  the  project  for 
materials  and  supplies  needed  by  both  present  and 
former  PTRAs  in  carrying  out  the  inservice 
programs. 
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The  PTRAs  will  meet  for  the  purposes  of  evaluation, 
f ollow>up  and  continued  professional  development  at 
the  next  4  AAPT  regional  and  national  conventions. 
The  project  also  includes  funds  to  carry  out  an 
extensive  evaluation  of  the  program  since  its 
inception.  Cost-sharing  by  AAPT,  the  University  of 
Maryland,  Ohio  state  University ,  Montana  State 
University,  and  local  school  districts  will  provide 
approximately  50%  of  the  total  project  costs. 


NETWORKS  PROGRAM 
Jack  M,  Wilson 

American  Assoc  Physics  Teachers 
College  Park,  MO 


TPE  8651546 
FY86  $68,600 
FY88  $13,680 
Physics 


"Inter-American  Conference  on  Physics  Education" 

This  FY88-  supplemental  award  is  for  the  production 
of  a  manuscript  on  educational  networks  in  physics^ 
based  on  the  findings  of  the  Oaxtepec  Inter- 
American  Conference  on  Physics  Education,  This 
document  and  an  extended  bulletin  on  network 
activities  and  possibilities  deriving  from  the 
Oaxtepec  Conference  will  be  distributed  to  key 
persons  in  this  country  and  abroad  to  stimulate  the 
formation  of  cooperative  projects  in  physics 
education , 


COLLEGE  SCIENCE  INSTRUMENTATION 

Oarcy  Williams  USE  8852474 

Cecil  Community  College  Fy68  $32,127 

North  East,  MO  Chemistry 


"Instrumentation  for  a  Two-Year  Chemistry 
Laboratory  Technician  Program" 

The  primary  aim  of  the  project  is  to  improve  the 
quality  of  a  new  and  innovative  Chemistry 
Laboratory  Technician  Program  through  the 
acquisition  of  a  Uv-Visible  Oiode  Array 
Spectrometer,  Gas  Chromatography  Liquid 
Chromatograph ,  Ref ractometer ,  and  pH  meters,  as 
well  as  computer  interfacing  equipment .  The 
instruments  are  also  being  used  in  Chemistry 
courses  taught  to  students  who  intend  to  transfer 
to  four-year  colleges, 

Oue  to  the  working  partnership  created  between  the 
college  and  the  chefr.ical  industry  in  developing  and 
running  the  program,  both  are  sharing  the 
responsibility  for  contributing  and/or  purchasing 
equipment  as  a  match  to  the  project. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


YOUNG  SCHOLARS 


COLLEGE  SCIENCE  INSTRUMENTATION 
Harry  Harrison 

Capitol  Institute  of  Technology 
Laurels  MO 


USE  8750313 
FY87  $37,991 
Electrical  Eng 


^'An  Undergraduate  Network  and  Oistributed  Processing 
Laboratory" 

Students  majoring  in  electronics ,  computer  and 
telecommunications  engineering  technology  will  be 
provided  with  expertise  in  the  concepts  of  local 
area  networks  and  distributed  processing.  In 
addition,  courses  in  computer  graphics  and  computer- 
aided  design  will  be  significantly  broadened  and 
enhanced.  The  need  to  become  proficient  in  these 
areas  is  acute,  particularly  as  the  technology 
continues  to  move  from  large  mainframes  to  the  use 
of  PCs,  The  project  involves  purchasing  16  Tandy 
3000  HO  PCs  with  the  XENIX  operating  system,  16 
viaNet  systems,  two  printers  and  an  AutoCAO  software 
package^  They  will  be  connected  into  a  local  area 
network  and  tied  to  a  VAX  11/750  which  will  be  used 
as  the  file  server.  Special  projects  will  be 
arranged  for  students  interested  in  additional 
knowledge  in  local  area  networks. 


Andrea  R,  Bowden  RCO  8850276 

Haria  K.  Kirk  FY88  $65,640 

College  of  Notre  Oame  of  Maryland         FY89  $65,640 

Baltimore,  HO  Other  NEC 


**SANOALS-TEAMS;  Summer  at  Notre  Oame:  Academic 
and  Leadership  Skills — Technology,  Engineering  and 
Mathematics  and  Science" 

In  S ANOALS- TEAMS ,  thirty  minority  women  entering 
their  senior  year  in  Baltimore  City  Public  Schools 
sample  college  life  in  a  supportive  atmosphere 
during  a  five-week,  residential  program.  They 
explore  four  fields  of  science,  examine  ethical 
issues,  learn  mathematics ,  improve  study  and 
communication  skills  and  have  field  trips  in  the 
arts  and  sciences. 

The  academic  component  of  SANDALS-TEAMS  consists  of 
week-long  mini-^courses  in  biology,  earth  sciences, 
chemistry  and  physics  in  which  students  engage  in 
laboratory  activities  utilizing  instruments  not 
available  in  high  school ,  The  mathematics  courser 
focus  on  skills  needed  in  each  of  the  sciences.  In 
Special  Topics ,  ethical  issues  related  to  each 
science  are  explored.  A  col lege -level  English 
course  has  a  writing  support  class ,  Workshops  in 
College  Surviv£il  Skills^  Study  Skills  and  Personal 
Oevelopment  provide  guidance  and  strategies  for 
personal  success.  Field/career  experiences  in  the 
sciences,  cultural  events,  and  the  highlighting  of 
the  achievements  of  women  and  minorities  expand 
students '  horizons , 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Esther  J.  Gibbs 
Goucher  College 
Towson ,  HD 


USE  8750765 
FYe7  $22,107 
Ecology 


**An  Atomic  Absorption  Spectrometer  for  Undergraduate 
Environmental  Studies  in  Biology  and  Chemistry*^ 

Goucher  College  wtll  buy  an  atomic  absorption 
spectrometer  <AA)  ^  The  AA  will  be  used  in  a  variety 
of  upper  level  chemistry  and  biology  courses,  and  it 
will  also  be  the  major  piece  of  equipment  useJ  in 
six  H^ek  intensive  projects,  where  chemistry  and 
biology  students  join  forces  to  investigate  the 
uptake  of  heavy  metals  in  aquatic  organisms.  This 
project  will  simulate  the  interaction  of  biologists 
and  chemists  typical  of  research  or  industrial 
settings  and  will  require  both  independence  and 
communications  skills.  This  project  may  serve  as  a 
model  for  cooperative  teaching  between  disciplines 
whers  shared  expertise  is  focused  on  different 
aspects  of  the  same  question ^ 

After  receiving  background  in  toxicology  and 
instrumental  analysis  respectively,  the  biology  and 
chemisvry  students  wil  1  join  forces .  Biology 
students  will  form^^late  the  basic  questions  about 
metal  uptake  and  toxicity  and  then  consult  their 
chemist  peers  to  develop  the  experimental  design  and 
analytical  protocol  for  metal  analysis  in  tissues 
using  the  AA.  The  biology  and  chemistry  students 
will  then  analyze  the  samples  and  interpret  the  data 
together.  This  is  an  excellent  place  for  students 
to  experience  th^  benefits  of  modern  computer 
interfaced  instrumentation,  for  it  will  greatly 
affect  their  ability  to  answer  scientific  questions. 
The  sensitivity  of  the  AA  will  permit  detection  of 
trace  levels  of  metals  in  the  environment  or  in 
tissues  i  Sample  automation  will  allow  enough 
samples  for  thorough  data  analysis,  which  will  in 
turn  be  greatly  facilitated  by  the  onbor^rd  graphics 
and  data  management  software  of  the  AA. 


IMFORMAL  SCIEHCE  EDUCATION 
Phyllis  Katz 

Hands-on- Science  Outreach  Inc 
Pockville,  MD 


MDfi  8744759 
FY85  $82,590 
FY86  $76*488 
FY87  $95*157 
Elem  Science 


an  after  school  enrichment  program  of  recreational 
science  activities  which  are  playful  and  encourage 
children  to  see  science  in  their  every  day  world. 

In  this  project,  HOSO  will  explore  the  possibility 
of  establishing  pilot  projects  in  other 
communities- -training  teachers  and  volunteers, 
providing  materials,  and  testing  the  strength  of 
this  model  in  other  communities.  The  program  is 
completely  self-funded  in  its  present  location. 
Choice  of  projected  locations  are  based  upon 
enthusiastic  interest  at  pTA  and  science  teacher 
meetings  as  well  as  selecting  demographically 
varied  sites . 


INFORMAL  SCIENCE  EDUCATION 

Phyllis  Katz 
Janet  Fir(^kko 

Hands-on-Science  Outreach  Inc 
Rockville,  MD 

"An  Afterschool  Option  -  The 
Cutreach  program  -  Part  II*" 


HDR     885034  2 
FY88  $148,929 
El em  Science 


Hands    on  $cience 


The  Hands-On-Science  Outreach  (HOSO)  program,  with 
support  from  NSF,  has  established  more  than  15 
sites  across  the  country  where  it  operates  after- 
school  science  enrichment  classes  taught  by  local 
community  resource  staff  using  materials  and 
training  provided  by  HOSO.  With  steady  growth, 
these  outreach  sites  have  over  Ihree  years  reached 
more  than  10,000  children  with  multi-session 
science  programs .  In  the  1987-88  school  year  681 
classes  at  15  sites  were  offered,  while  the  parent 
Hands-On-Science  (HOS )  program  in  Montgomery 
County,  Md  provided  532  classes. 

HOSO  will  extend  the  results  of  the  first  three 
years,  establish  new  sites,  strengthen  existing 
ones  and  develop  an  overall  plan  for  economic 
self-sufficiency.  Additional  curriculum  materials 
will  be  developed,  manufacturing  and  distribution 
methods  will  be  improved,  and  experiments  with  more 
cost-effective  teacher  training  implemented . 
Planning  options  will  include  whether  to  emphasize 
centrally-^managed  and  operated  program  sites  ^  or  to 
expand  the  model  of  local  ^'franchises*'  that  operate 
independently,  but  are  supported  by  HOSO  as  an 
initiator,  developer  and  supplier  of  materials  and 
training.  Other  project  support  from  user  fees  and 
private  grants  will  total  more  than  S30O.O0O. 


NETWRKS  PROGRAM 


**Piloting  and  Seeding  the 
Afterschool  Enrichment  program** 


Hands-On-Science 


There  is  significant  value  in  early  out-of -school 
activities  that  help  provide  direct  experience  with 
natural  phenomena  and  concepts  that  contribute  to 
success  in  more  formal  science  study.  Much  like 
supplementary  classes  in  music  and  art*  the  ""Hands- 
On-Science"  program  of  Montgomery  County,  Maryland 
{a  program  of  the  local  Council  of  PTAs)  provides 


John  H.  Falk 

Howard  County  Chamber  of  Commerce 
Columbia.  MD 


"Community  Science  Project" 


TPE    6  550580 
FY86  $79,924 
FYS?  $79,924 
Other  NEC 


The  Community  $cience  Project  is  an  effort  to 
improve  science  education  by  broadening  the 
participation  of  community  elements  in  the 
educational   process .      Parents,    business- industry. 


DIRECTORY  OF  AWARDS 


FISCAL  YEARS  1987 


88 


173 


Chambers  of  Commerce,  museum  (and  related 
institutions) ,  professional  and  trade  associations, 
universities,  community  colleges^  and  trade  and 
technical  schools  need  to  expand  their  involvement 
in  the  total  educational  process,  and  work  out 
strategies  for  sharing  science  education  obligations 
and  benefits.  Because  t\e  resources  are  already  in 
place^  the  project  hopes  to  demonstrate  hou  major 
changes  can  be  (effected  without  necessitating 
significant  increases  in  educational  costs.  In  a 
stepwise  fashion,  the  project  will  implement  and 
document  a  self ^sustaining  model  for  broadening 
educational  representation  and  participation: 
ex pi oi*  ing  underu  ti lized  community  resources : 
encouraging  two-way.  non-alt ruistic  interactions; 
and  upgrading  community  awareness  *  knowledge, 
capabiliti  es  and  attitudes  in  science /society/ 
technology  area^i^ 

The  plan  involves  identi  fying  sec tors /organic at ions 
within  Howard  County  that  could  or  should  be 
involved  with  science  education.  These  groups  will 
be  contacted  and  their  potential  contributions  to 
science  education,  and  any  needs  they  have  that 
schools  or  other  community  sectors  could  satisfy, 
will  be  Identified  and  documented.  Needs  and 
contributions  will  be  matched  and  the  Principal 
Investigator  will  arrange  meetings  betwc^en  relevant 
groups .  facilitate  interactions,  and  provide 
technical  assistance  where  necessary.  Follow-up 
jpeetings  with  all  sectors/organizations  will  be 
arranged  to  determine  what  they  have  done  in  science 
education,  and  needs  and  resources  lists  will  a^ain 
be  generated .  The  overall  process  of  developing 
lists  of  needs  and  resources,  matching  lists,  and 
facilitating  the  resulting  community  interactions 
will  be  continued.  The  program  will  be  expanded  in 
a  stepwise  fashion  and  will  involve  a  grassroots 
effort.  The  staff,  working  out  of  the  Howard  County 
Chamber  of  Commerce.  will  be  responsible  for 
identifyino  and  recruiting  experts  in  the  community, 
utilizing  their  expertise  in  the  most  cost-effective 
manner,  documenting  meticulously  the  interactions 
established,  and  assisting  the  county  to  develop  its 
own  strategies  for  maintaining  the  program  without 
external  funding. 


teachers  in  l.SDD  schools.  This  data,  combined  with 
similar  da^a  collected  in  1963  and  1965 .  will  be 
used  to  document  changes  in  teachers'  and 
principals'  actions  and  beliefs  about  the 
applicability  of  computers  to  instruction  in 
mathematics  .  science,  computer  studies,  and  other 
fields.  Because  all  18  participating  countries  will 
be  employing  nearly  identical  survey  instruments 
and  similar  sampling  practices .  international 
comparisons  will  also  be  made  with  these  data. 

This  project  also  includes  a  policy  analysis  of  the 
effects  of  state  policies  and  approaches  towards 
school  technology  on  actual  school  practice,  by 
combining  detailed  inquiry  into  state-level  actions 
with  school-level  survey  data,  the  survey  sample 
having  been  substantially  supplemented  in  six 
states  selected  to  provifie  a  wide  cross-^section  of 
demographi  c  environmei.  t  s  and  approaches  to 
technology  by  state  governments. 


TEACHER  ENHANCEMENT  PBOGRAM 

Mary  B.  Hyman 
Peter  Yancone 

Maryland  Academy  of  Sciences 
Baltimore,  MD 


TPE  6550052 
Fy85  $136,810 
FVe?  $  1.250 
Physics 


"Workshops  to  Train  Teachers  in  the  Instruction  of 
Gifted  and  Talented  Students  in  $cience  and  Math** 

The  Maryland  Academy  of  Sciences  will  be  able  to 
Increase  the  number  of  teacher  participants  in  its 
teacher  development  workshop  which  is  coordinated 
with  current  programs  for  gifted  and  talented 
students.  Participants  work  with  and  without 
students  enabling  their  sk' Us  and  content 
expertise  to  be  practiced  immediately  in  a 
classroom  setting. 

These  highly  successful  workshops  are  comlucted  by 
Mary  B.  Hyman.  Director  of  Education  at  the 
Maryland  Academy  of  Sciences /Maryland  $cience 
Centers . 


STUDIES  AND  ANALYSES 


Herry  J.  Becker 

Nancy  L.  Karweit 

Johns  Hopkins  University 

Baltimore.  PfD 


OSPA  6650564 
FY66  $240,000 
FY69  $123,438 
Studies 


"United  States  Participation  in  the  lEA  Computers- 
in-Education  Study'* 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAP^ 


Frank  J.  Batevick 

Helenmarie  Hofmen 

Maryland  S'^^cite  Dept  of  Education 

Baltimore.  MD 


MDR  6651559 
FY66  %  97-710 
FY67  1^320-620 
FY66  $465-404 
FY69  S450. 000 
Phy£-ics 


This  project  supports  United  States  participation  in 
the  1969  international  survey  of  computer  use  in 
elementary  and  secondary  education,  organized  by  the 
International  Association  for  the  Evaluation  of 
Educational  Achievement  (I .E.A. ) .  In  the  United 
States,  data  about  schools'  instructional  uses  of 
computers,  particularly  in  mathematics,  science, 
computer  studies,  and  the  English  language,  will  be 
obtained    by    survey    methods    from    principals  and 


'*A  Science-Bosed  video  $eries  for  Young  Children** 

This  is  a  continuing  award  for  a  project  designed 
to  produce  a  video  series  for  young  children  of 
preschool  and  early  elementary  years.  The  l^nryland 
State  Department  of  Education  is  cooperating  with 
the  National  Science  Teachers  Association  to 
identify  topics  for  15  video  programs  and  r'^T^i'^ed 
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printed  materials,  Th«  series  will  explore  everyday 
events  in  the  live&  of  young  children  and  integrate 
sci«nc«  an J  mathematics  concepts  *  skills  and 
applications  into  a  variety  of  curricular  ar«as. 

Early  childhood  is  an  extremely  important  time  to 
acquaint  students  with  solid  but  interesting 
concepts  in  the  sciences.  In  addition .more  and  more 
children  are  attending  preschool  sessions,  an  area 
for  which  these  series  are  targeted.  The 
Instructional  Television  component  of  the  Maryland 
State  Department  of  Education  has  an  impressive 
track  record  in  the  production  o£  educational  video. 
We  can  only  expect  that  this  award  will  result  in  an 
important  contribution  to  early  education  in  the 
sciences  and  mathematics. 


students  to  design  and  simulate  a  circuit,  using 
computer,  prior  to  constructing  the  circuit. 


This  award  is  being  matched  by  an  equal  sum 
the  grantee , 


from 


INFOKMAL  SCIENCE  EDUCATION 

Paula  Schaedlich 

David  M,  Pittenger 

National  Aquarium  in  Baltimore 

Baltimore,  MD 


KDR  87S1435 
FVaS  $280,916 
Biol  Ocean 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Peter  H,  Anderson 
Morgan  State  University 
Baltimore,  MD 


USE  8750327 
FY87  $50,000 
Electrical  Eng 


"Enhancement  of  an  Undergraduate,  General  Purpose 
Interface  Bus  (GPlB)  Controlled  Electrical 
Engineering  Laboratory** 

The  School  of  Engineering  at  Morgan  State  University 
wi  11  enhance  its  undergraduate,  lower-level , 
electrical  engineering  laboratories  by  the  addition 
of  GPIB  instrumentation.  This  will  enable  the 
student  to  either  manually  control  an  experiment  or 
to  develop  a  computer  program  to  control  the 
instrumentation  and  take  measurements  with  a 
computer ,  The  computer  control  will  also  allow  the 
student  to  reconfigure  the  circuit  under  test 
rapidly^  analyze  the  data  with  the  full  power  of  the 
computer^  and  finally,  display  the  data  on  a  digital 
oscilloscope . 


''Whales :  *  Interactive  Exhibits  at  the  National 
Aquarium  in  Baltimore** 

The  National  Aquariun  in  Baltimore  will  create  20 
interact  ive  interpretive  exhibits  relating  to 
cetaceans  as  an  integral  part  of  a  new  Marine 
Mammal  complex  opening  in  1939 ,  Exhibits  will 
complement  cetacean  behavior  demonstrations 
conducted  by  mammalogists  in  a  1300-seat  marine 
amphitheater.  Exhibit  topics  and  contemt  will  be 
developed  in  response  to  survey  and  evaluation  data 
on  popular  interests  and  misconceptions  about 
marine  mammals  by  a  design  team  consisting  of 
aquarium  staff ,  educators,  marine  scientists, 
designers,  and  evaluator?.  The  resulting 
interactive  exhibits  will  be  seen  by  one  and  a  ha>.f 
million  visitors  a  year  in  an  exhibit  area  adjacent 
to  the  marine  amphitheater  where  visitors  will 
gather  prior  to  and  after  scheduled  demonstrations, 
N5F  project  support  will  be  matched  by  an  equal 
contribution  from  the  National  Aquarium, 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 


Burton  H.  Colvin 

National  Bureau  of  Standards 

Gaithersburg,  MD 


MDR  8751278 
FY67  $28,752 
Services 


COLLEGE  SCIENCE  INSTRUMENTATION 

Peter  H.  Anderson  USE  8652176 

Morgan  State  University  FY33  $15,551 

Baltimore,  MD  Electrical  Eng 


"Digital  Circuits  Laboratory" 

This  project  widens  the  scope  of  this  institution's 
Digital  Electronics  course  sequence  by  including  the 
ability  to  customize  advanced  architecture  logic 
circuits  and  by  exposing  students  to  logic  analyzers 
for  debugging  and  troubleshooting  complex  digital 
circuits , 

This  project  is  supported  by  a  laboratory  which 
includes  programmable  Logic  '.Workstations  running 
Altera  development  software  and  HP  Logic  Analyzers. 
This   collection    of   hardware   and   software  permits 


" Invi  tational  Seminar  for  Computer  Science, 
Mathematics,  and  Science  Faculty  of  Minority 
Institutions'' 

This  seminar  series  is  a  continuation  of  the 
National  Science  Foundation  and  National  Bureau  of 
Standards  outreach  program  for  technology  in 
science  and  mathematics  for  faculty  of  minority 
institutions.  Two,  four-day,  seminars  will  be  held 
(each  seminar  will  consist  of  two  days  at  NSF  and 
two  days  at  NSB) , 

The  meetings  will  provide  an  opportunity  for  NSF  of 
acquaint  approximately  60  faculty  members  from 
30-40  minority  institutions  with  relevant  NSF 
programs  and  NSF  in  general .  It  also  provides  an 
opportunity  for  NSF  program  officers  to  meet  key 
people  at  minority  institutions  who  can  facilitate 
the  identification  of   potential  reviewers  and  who 
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can  identify  minority  researchers 
their  participation  in  NSF  programs. 


and     encourage      COLLEGE  SCIENCE  INSTRUMENTATION 


The  strengths  of  the  proposal  are  that  <1) 
evaluations  of  prior  meetings  have  judged  them 
useful  and  the  evaluation  of  the  recent  joint 
seminar  found  that  the  opportunity  to  learn  about 
NSF  programs  was  judged  very  important  to  the 
faculty  who  attended,  (2)  joint  sponsorship  will 
significantly  reduce  the  costs  for  both  sponsoring 
agencies,  (3)  this  form  of  activity  moves  beyond 
passi^re  approaches  of  individual  programs  and  acts 
as  a  catalyst  for  personnel  at  both  the  Foundation 
and  the  participating  institutions. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Allan  K,  Hovland 

St  Mary's  College  of  Maryland 

Saint  Marys  City,  MD 


USE  6352439 
FY66  $34,337 
Chemistry 


"Enhancing  Instruction  with  NMR  Spectrometry" 

A  Vari  an  EM-360L  Nuclear  Magnetic  Resonance 
Spectrometer  equipped  with  a  variable  temperature 
probe  and  lock/spin  decoupler  is  enabling  the 
College  to  achieve  a  major  curricular  goal  in  its 
Chemistry  program.  The  opportunity  for  students  to 
gain  hands-on  experience  with  instrumentation  that 
plays  a  fundamental  role  in  the  modern  chemistry 
laboratory  is  being  achieved ,  The  NMR  is  being 
incorporated  into  laboratory  work  in  Organic, 
physical r  and  Inorganic  Chemistry  courses , 
Laboratories  are  being  enhanced  with  more  rigorous 
and  instructionally  richer  experiments ,  Student 
research  quality  is  being  markedly  improved  with  the 
improvtfu  quality  of  the  data  and  the  unique 
information  the  instrument  provides. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


Gerald  D.  Robinson 
Towson  State  University 
Tow son .  MD 


USE  3651942 
FVee  S23,09I 
Biology 


"Biological  Equipment  for  Teaching  Instrumental 
Methods  to  Undergraduates" 

The  Department  of  Biological  Sciences  is  improving 
its  curriculum  by  introducing  an  interdisciplinary 
team -taught  course  *  Instrumental  Methods  for 
Biologists.  This  course  corrects  a  perceived 
deficiency  in  the  undergraduate  training  of 
biologists  with  regard  to  the  theory  and 
application  of  sophisticated  instruntentation. 

Through  the  combined  use  of  its  existing  facilities 
and  the  additional  equipment  acquired  through  this 
project  <and  with  valued  assistance  from  the 
Department  of  Chemistry) ,  the  Biology  faculty  is 
bringing  to  its  majors  fresh  insights  into  the 
principles  of  electronics,  modern  data  management, 
analytical  techniques,  and  physiological  monitoring 
methods.  While  the  new  course.  "Instrumental 
Methods  for  Biologists",  is  targeted  for  second-  or 
third-year  Biology  majors.  Chemistry  and  Physics 
majors  also  are  invited  to  enroll  in  it. 

Inclusion  of  this  course  in  the  Biology  curriculum 
provides  students  with  a  foundation  in  the 
analytical  and  evaluative  techniques  that  are  focal 
to  their  fields  of  inquiry,  thus  accelerating  their 
transition  into  competent  professionals ,  This 
course  is  facilitating  the  development  of 
enthusiastic,  instrumentation-literat^e  scientists 
at  this  university.  The  grantee  institution  is 
matching  the  NSF  award  with  an  equal  sum  obtained 
from  non-Federal  sources. 


Linda  Sweeting 

Towson  State  University 

Towson ,  MD 


6711066 
FY67  S5.500 
Ethics 


"Ethics  and  the  Future  of  Chemistry:     ft  Symposium" 


George  Castro  TPE  6751335 

Society  for  ftdvancement  of  Chicanos  FY67  $5,000 

and  Native  Americans  in  Science  Other  NEC 
Bethesda.  MD 


"1967  High  School  Science  Teaching  workshop 
w  ^CHftS  Conference" 


and 


The  goal  of  the  project  is  to  help  teachers  with  the 
planning  of  programs  designed  to  increase  the 
participation  of  Chicanos  and  Native  Americans  in 
the  sciences ,  The  workshop  and  conference  will 
consist  of  science  syroposia  on  timely  scientific 
themes,  workshops  on  the  improvement  of  science 
teaching,  and  interactions  among  SACNftS  scientists, 
teachers  and  students . 


This  grant  provides  partial  support  for  a  symposium 
on  Ethics  and  the  Future  of  Chemistry,  to  be  held 
in  conjunction  with  the  joint  meeting  of  the 
ftmerican  Chemical  Society  and  the  Chemical 
Institute  of  Canada  in  Toronto  in  June  1933,  The 
symposium  is  composed  of  two  half -day  sessions. 
The  first.  "Chemical  Ethics  and  public  perception; 
Do  Chemi  sts  *  Transgressions  warrant  Serious 
Concern?"  will  examine  the  extent  of  cheating  or 
error  in  chemistry  and  public  responses  to  the 
dangers  it  perceives.  The  second  half-day.  "Ethics 
and  Chemical  Education:  Preparing  Students  to 
Resolve  Ethical  Dilemmas. "  will  discuss  implicit 
and  explicit  approaches  to  teaching  of  values  and 
ethics  to  chemistry  students.  Speakers  will  be 
chemist  s,  philosophers  and  journalists*  The 
sessions  will  devote  time  to  discussion  of  case 
studies  and  ethical  dilemmas  by  the  speakers  and 
the  audience.  NSF  funds  will  support  travel , 
publicity  and   taping  expenses   for   the  symposium. 
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Broader  coverage^  through  Chemical  and  Engineering 
News.'  science  journals  and  newsletters^  and  other 
reports  and  publications.^  is  also  planned. 


COLLEGE  SCIENCE  IHSTRUMEKTATION 

Joseph  J.  Topping 
Towson  State  University 
Tow&on,  MD 


USE  3352251 
FY63  $22,500 
Cheiai  stry 


Six  teachers  will  be  phased  in  each  year  of  the 
project  with  each  teacher  participating  for  three 
years.  School  districts  are  cost-  sharing  a  good 
portion  of  the  total  cost  to  insure  that  this 
strategy  for  teaching  science  and  the  introduction 
of  research  methodology  into  the  classroom  is 
implemented.  The  project  will  lead  to  an  Increased 
understanding  of  content  and  appreciation  of 
biological  knowledge,  preparation  for  curriculum 
redesign  and  Improvement  establishment  of  a  cadre 
of  ^'master  teachers"  with  research  experience,  and 
increased  Interactions  among  participating  teachers 
and  faculty  of  the  University  of  Maryland. 


Improvement  of  the  Undergraduate  J\nalytical 
Chemistry  Curriculum  through  the  Introduction  of 
Atomic  J\bsorpt ion /Flame  Ehiission  Spectrophotometry"* 

The  undergraduate  Analytical  Cheialstry  curriculum  is 
being  enhanced  by  incorporating  state-of-the-art 
atomic  absorption/ flame  emission  instrumentation 
into  the  laboratory  courses  at  the  lower  lev^l  for 
both  majors  (Quantitative  Analysis)  and  non-tiva jors 
(Introduction  to  Analytical  Chemistry).  J\t  the  same 
time,  this  project  is  facilitating  instruction  of 
majors  in  the  upper  division  courses  in  instrumental 
methods  and  undergraduate  research.  The 
spectrophotometer  affords  a  number  of  capabilities 
not  previously  available  to  students  in  these 
courses ,  for  example,  flame less  atomization, 
background  correction,  data  storage,  editing  and 
reporting,  and  software  control.  This  is  providing  a 
wide  variety  of  student  experiences,  from 
fundamental  to  complex  to  (emphasize  both  function 
and  application. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


TEACHER  ENHANCEMENT  PROGRAM 

Maria  Freire  TPE  3751793 

Robert  P>  Burchard  FY33  $381,372 

Jordan  warnick  HS  Science 

University  of  Maryland  Baltimore  County 
Catonsville.  MD 

^'Science  Teacher  Enhancement  Program'' 

This  is  a  five-year  project  in  which  thirty 
secondary  science  teachers  from  Howard  County, 
Baltimore  County,  and  Baltiiaore  City  will 
participate  in  a  research  program  at  two  campuses  of 
the  University  of  Maryland.  UMAB  and  UMBC>  The 
summer  components  will  consist  of  a  seven-week . 
full-time  research  practicum  in  the  biological/ 
biomedical  sciences  and  a  seven-session  research 
colloquium.  The  colloquium  has  three  distinct  foci: 
principles  of  research  methodology,  recent  advances 
in  specific  research  areas^  and  translation  of 
research  methodology  into  the  classroom.  Classroom 
applications  will  be  the  foci  of  laonthly  colloquia 
during  the  school  year .  Scientists  from  the 
University  of  Maryland  will  act  as  mentors  for  the 
research  and  science  educators  from  each  LEA  will 
direct  the  pedagogical  aspects  of  the  program^ 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 

James  T,  Fey  MDR  S751500 

University  of  Maryland  FY37  $170,006 

College  Park,  MO  FY33  $211,151 

FY39  $167,383 
Mathematics 

"Computer -In tensive  Curricula  in  Secondary  School 
Algebra** 

Algebra  is  the  core  of  secondary  school 
mathematics.  It  provides  concepts^  language,  and 
reasoning  laethods  that  are  essential  tools  for 
problem  solving  in  science,  technology,  and  every 
branch  of  mathematics.  Computer  graphic,  numerical, 
and  symbolic  manipulation  tools  that  are  now  widely 
available  offer  powerful  new  approaches  to 
algebraic  problem  solving  and  to  learning  algebraic 
concepts,  principles,  and  skills.  Thus  computing 
offers  promise  of  an  impressive  advance  in  the 
scope  and  effectiveness  of  secondary  school 
algebra. 

This  joint  University  of  Maryland  and  Pennsylvania 
State  University  project  will  complete  development, 
field  testing,  and  evaluation  of  prototype 
instructional  materials  for  an  elementary  algebra 
strand  in  secondary  school  matheiaatics  that 
reflects  appropriate  integration  of  computer  tools 
for  problem  solving,  teaching,  and  learning.  The 
primary  responsibility  for  curriculum  development 
will  rest  with  the  University  of  Maryland  and  the 
teacher  preparation  and  evaluation  of  the  field 
tests  wi  11  be  done  by  Pennsylvania  State 
University. 

The  final  products  will  include  model  student  text 
materials  and  computer  software  guidelines  for 
teacher  preparation,  analyses  of  student  learning, 
and  guidelines  for  evaluation  of  achievement  in  the 
coming  coiaputer- intensive  environments  for  school 
algebra. 
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TEACHER  PPEPAIIATIOK  PPOGRAM 


TEIACHER  HHHANCEMENT  PROGRAM 


Anna  0^  Graeber 
Martin  L.  Johnson 
University  of  Maryland 
College  Park,  MD 


TPE  8751456 
FY87  $493,117 
Mathematics 


"Methods  and  Materials  for  Preservice  Teacher 
Education  in  Diagnostic  and  Prescriptive  Teaching  of 
Secondary  Mathematics"* 

This  3--year  teacher  preparation  project  will  develop 
and  evaluate  methods  and  materials  for  preparing 
secondary  school  mathematics  teachers  to  apply 
research -based  diagnostic  and  prescriptive  teachi:ig 
strategies .  The  materials  to  be  developed  will 
provide  preservice  participants  with  information  to 
assess  student  misconceptions  and  to  interpret 
student  performance  errors  in  order  to  plan  and 
conduct  instruction  aimed  at  correcting  student 
difficulties. 

Faculty  in  mathematics  and  mathematics  education 
from  seven  teacher  preparation  colleges  will 
collaborate  on  the  conceptualization.  writing, 
testing,  and  refining  of  materials .  At  the 
University  of  Maryland  a  new  course  to  be  required 
of  preservice  secondary  mathematics  teachers  will  be 
developed  in  which  the  materials  will  be  featured 
and  evaluated. 


TEACHER  ENHANCEMENT  PROGRAM 

John  Layman 
Joseph  Krajcik 
University  of  Maryland 
College  Park.  MD 


TPE  6751744 
FY88  $326,629 
Mid  $ch  Science 


"University  of  Maryland  Middle  School  Probeware 
Project " 

The  University  of  Maryland  Probe>«are  Project  is  a 
three -year  implementation  program  which  will 
introduce  74  well-prepared  middle  school  physical 
science  teachers  to  the  use  of  interfacing  boxes  and 
software  needed  to  use  the  microcomputer  as  a 
laboratory  tool . In  addition,  the  project  will 
monitor  middle  school  student  development  of  science 
concepts ,  graphing  skills,  and  science  processing 
skills .  This  is  a  cooperative  venture  of  the 
University  of  Maryland  Science  Teaching  Center  and 
schools  in  local  school  districts.  Middle  school 
physical  science  teachers  will  learn  to  use 
probe>«are  durirg  introductory  and  advanced  summer 
workshops . 


Paul  H,  Mazzocchi 
University  of  Maryland 
College  Park.  MD 


"^Honors  Research  and 
Chemistry  Teachers** 


TPE  8751285 
FY85  $66,777 
FY66  $86,781 
FYe7  $98-215 
Chemistry 

Leadership    Experience  for 


This  project  will  provide  a  research /enrichment/ 
leadership  experience  for  18  chemistry  teachers  in 
the  Maryland-Northern  Virginia-Washington,  DX. 
area  by  recognizing  their  proven  excellence  and 
further  strengthening  their  teaching  competencies . 
This  will  be  accomplished  by  providing  research 
experience  for  three  summers  and  advanced  course 
work  designed  to  update  and  enhance  their  knowledge 
of  chemistry  and  prepare  them  to  assist  other  less 
experienced  teachers .  The  Department  Chairman  and 
Senior  Researchers  in  the  Department  of  Chemistry 
at  the  University  of  Maryland  are  committed  to 
provide  the  research  experience  as  a  professional 
responsibility  to  classroom  teachers .  Science 
supervisors  in  the  area  as  well  as  Science  Teaching 
Center  personnel  have  offered  their  support  and 
will  participate  as  advisors  so  that  the  experience 
gained  by  the  teachers  can  be  fully  utilized  in  the 
school  systems.  Among  the  anticipated  results  will 
be:  1)  a  leadership  corps  of  chemistry  teachers 
knowledgeable  about  research  and  more  confident  in 
their  knowledge  of  chemistry:  2)  the  establishment 
of  good  professional  relationships  among  area 
teachers  and  university  researchers:  3)  the 
initiation  of  some  research  collaboration  that  can 
be  continued  either  in  the  university  or  in  the 
school  environment  in  conjunction  with  the 
univer si ty  :  and  most  important ly ,  4 )  the 
improvement  of  the  chemical  education  offered  in 
area  secondary  schools. 


TEACHER  ENHANCEMENT  PROGRAM 

Paul  H.  Mazzocchi 
University  of  Maryland 
college  Park,  MD 


TPE     88  50383 
FY88  $117,435 
Chemistry 


"Honors  Research  and  Leadership  Experience  for 
Chemistry  Teachers" 

This  proposal  is  a  renewal  of  a  previously  funded 
three-year  project  in  which  groups  of  six  high 
school  chemistry  teachers  attended  eight -week 
sessions  at  the  University  of  Maryland.  Each  group 
returns  for  two  additional .  sequential  eight -week 
summer  sessions.  Teachers  join  research  groups  and 
become  active  participants  in  state-of-the-art 
research  projects  in  functioning  laboratories  where 
they  learn  ne>«  techniques  and  background  material 
while  being  introduced  to  the  basic  research 
experience.  Teachers  learn  how  chemical  knowledge 
is  discovered  in  a  low-pressure  environment. 
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In  addition  to  th^  research  experience^  teachers  are 
exposed  to  advanced  coursework  and  seminars  on 
Current  topics  in  chemistry  including  teaching 
methods*  Participants  are  required  to  write  a  report 
and  present  a  seminar  on  tbeir  research  in  the  final 
week  of  the  program. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  Locker 
Washington  College 
Chestertown.  MD 


USE  8750059 
FYa?  $5,235 
Chemistry 


This  program  enables  18  teachers  to  complete  their 
three-year  cycle  of  research  *  The  University  of 
Maryland  is  contributing  the  salaries  of  the  PI.  the 
research  mentors  and  those  parts  of  the  teacher 
stipends  which  could  not  be  subsidized  by  their 
school  districts.  This  cost  share  is  59%  of  the  NSF 
funding  request. 


COLLEGE  SCIENCE  INSTRUMENTATION 


**A  Polarographic  Analyzer  System  for  Undergraduate 
Laboratories  and  Student  Research" 

A  Polarographic  analyzer  system  is  being  used  by 
the  Chemistry  Department  at  Washington  College  to 
provide  students  with  extensive  "hands  on** 
experience  using  modern  voltammetric  methods  in 
analytical  chemistry  courses .  This  instrumentation 
is  also  being  used  in  student  research  projects^ 
one  of  which  is  concerned  with  the  effects  on 
marine  species  of  increased  zinc  and  aluminum 
concentrations  in  the  Chesapeake  Bay*  A  forensic 
chemistry  course  offered  each  spring  to  advanced 
high  school  students  also  utilizes  polarographic 
methods. 


Emin  Vilmaz  USE  6750325 

University  of  Maryland  Eastern  Shore  FYS?  $16*425 
Princess  Anne,  HD  Materials  Eng 


"Upgrading  of 
Laboratory" 


an    Undergraduate    Materials  Testing 


The  objective  of  this  project  is  to  improve  the 
materials  testing  laboratory  for  the  Engineering 
Technology  and  Construction  Management  and 
Technology  programs  at  a  primarily  minority 
institution.  A  new  strength  of  materials  course 
will  be  developed  to  support  the  general  engineering 
program*  An  IBM  PC/XT  will  be  interfaced  to  a 
tensile  tester  to  provide  experience  in  automated 
data  acquisition.  in  addition^  an  impact  tester^ 
polariscope,  polisher /grinders ,  and  a  materials 
microscope  will  be  obtained. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Juan  Lin 

hrashington  College 
Chestertown^  MD 


USE  9750025 
FYS?  $6,767 
Physics 


"Microcomputer  and  Data  Acquisition  System  for 
Undergraduate  Physics  Projects" 

The  Physics  Department  at  Washington  College  will 
buy  a  Macintosh'  an  accelerator  boards  and  a  system 
for  data  collection  in  order  to  do  simulations^ 
numerical  computation^  and  data  collection  and 
analysis.  Students  will  do  projects  in  the  following 
ar eas  r  i)  nonlinear  dynamics;  ii )  biological 
physics ;  iii )  astronomy  and  astrophysics :  and  iv ) 
analog- digital  interfacing.  A  dedicated  computer 
system  will  offer  students  the  possibility  to  expand 
their  formal  work  to  projects  that  bring  the 
excitement  of  current  research  in  physics. 


YOUNG  SCHOLARS 

Rosette  Roat 
Washington  College 
Chestertown^  MO 


"The  Forensic  Science  Project: 
Dear  Watson! " 


RCD  8850131 
Fy99  517.118 

FYSs  517. iia 

Chemistry 


lt*s  Analytical  My 


^'Xt's  Analytical  Ky  Dear  Watsoni"  promises  fifteen 
junior-  and  senlor-hiflh  school  students  an  intense 
multi-disciplinary  experience  in  forensic 
chemistry*  scientific  ethics,  psych  ology . 
criminalistics.  and  criminology*  The  Forensic 
Science  Project  meets  on  the  campus  of  Washington 
College  for  a  two-^week  summer  residential  program* 

A  staged  crime  constitutes  our  opening  statement  * 
An  expert  in  eyewitness  testimony  and  the  effects 
of  discredited  witnesses  on  jurors  leads  students 
through  a  description  of  the  crime  and  the 
difficulties  and  ethical  problems  posed  by  their 
flawed  perception  of  the  event.  Lecture  sessions 
provide  the  theory  of  "wet**  and  instrumental 
analytical  methods  and  pose  the  chemical  and 
criminal  puzzles*  Beginning  with  fingerprinting  and 
blo>d  typing  participants  work  up  to  the  use  of 
research -grade  instrumentation  *  These  high- 
schoolers  gather  data  for  the  growing  Chemical 
Analytical  Network.  a  computer  simulation  in 
Forensic  Chemistry  at  Washington  College* 

In  crime  and  environmental  laboratories  students 
observe  potential  role  models  working  in  exciting 
and  rewarding  fields*  A  representative  of  the 
Walters  Art  Gallery  speaks  to  fakes  and  forgeries 
in  the  art  world  as  demonstrated  in  a  recent 
exhibit  there.  The  course  builds  to  a  trial  in 
which  students  serve  as  expert  witnesses* 
attempting  to  convince  the  judge  and  jury  of  the 
correctness  of  their  forensically  gathered 
evidence* 


ERIC 


DIRECTORY  OF  AWARDS         FISCAL  YEARS  1987  -  BB 


179 


STUDIES  AHD  JVHALYSES 

Kenneth  Burgdorf 
West at  Inc 
Rockvill«,  MD 

"^NELSrBB  Teacher  Transcript  Study" 


OSPA  B7513BB 
FYB7  S249,BB7 
Studies 


This  is  an  unsolicited  proposal  from  Uestat ,  Inc. , 
submitted  to  the  Studies  and  Analyses  Program,  It 
involves  a  spacial  "^Transcript  Study"  from  a 
teachers  questionnaire  as  part  of  a  large  national 
longitudinal  survey  called  the  National  Education 
Longitudinal  Survey  of  19BB  {NEL$:BB),  NELS:BB  is 
supported  by  the  U,S.  Department  of  Education  and* 
as  part  of  it,  NSF  is  supporting  a  math  and  5cie'  ;e 
teachers  questionnaire  under  a  separate  interagency 
transfer  of  funds. 


that  would  allow  students  an  opportunity  to  explore 
new  principles  and  discoveries  with  modern 
equipment ^  The  assessment  will  concentrate  on  two 
aspects  of  the  program  —  the  effects  of  funded 
projects  and  impact  on  institutions  of  unfunded 
projects  (particularly  where  proposals  were  rated 
favorably,  but  not  funded  due  to  insufficient  NSF 
resources) .  The  West at  assessment  will  combine  a 
survey  of  grant  recipient  institutions  and  a  series 
of  case  studies  ^funded  and  unfunded)  projects. 


The  HELS; BB  teacher  Transcript  Study  involves  the 
collection  and  analysis  of  college  transcripts  of  a 
national  sample  of  4 . 000  eighth  grade  science  and 
mathematics  teachers ,  The  base  year  phase  of 
NELS: BB  will  collect  extensive  information  in  196B 
about  a  sample  of  27 , 000  eighth  0rade  students  and 
their  schools,  teachers,  etc.  The  students'  later 
educational  and  career  development  will  be  tracked 
in  a  series  of  follow-up  studies.  The  Teacher 
Transcript  Study  will  collect  college  transcripts 
for  NELS',BB  Students'  science/math  teachers  and  will 
merge  these  data  with  other  teacher,  school ,  and 
student  information  from  the  base  year  cycle  of 
NELS:BB,  The  resulting  data  base  will  be  used;  ^a) 
to  describe  the  educational  backgrounds  of  the 
nation's  current  cadre  of  eighth  grade  teachers;  ^b) 
to  examine  relationships  between  teacher  education 
and  teacher  job/career  characteristics ,  and  to 
examine  relationships  between  teacher  education  and 
student  achievement.  The  proposed  project  will  be 
conducted  in  two  phases.  Phase  I  will  be  a  design 
and    pretest    stage    linked  the   NEL$:BB  pretest, 

during  the  period  March  19B7 ,  to  September  19B7 , 
Phase  II ,  to  take  place  in  19BB-B9,  involves  the 
collection  of  teacher  transcript  data  for  the  4,000 
NELS ; BB  math/science  teachers,  merging  these  data 
with  school ,  teacher,  and  student  data  from  the 
NELS ; BB  base-year  survey ,  and  analysis  of 
relationships  between  transcript -based  measures  of 
teacher  qualifications  and  other  base-year  measures 
(including  student  achievement  in  math  and  science). 
In  addition  to  the  preparation  of  one  or  more 
analytic  reports  by  the  project  team,  a  public  use 
data     tape     will  made     available     to  other 

researrhers , 


PROGRAM  ASSESSMEirr 

Kenneth  Burgdorf 
Uestat,  Inc 
Rock villa,  MD 


PROGRAM  ASSESSMENT 

Elizabeth  Farris 
tfestat  Inc 
Rockville,  MD 


OSPA  Be50357 
FY8B  S421,9B9 
Assessments 


OSPA  86182^2 
FYB5  $450,000 
Fy86  $  16,000 
FY87  S270.234 
FVBB  $593,210 
FYB9  SUB, 696 
Studies 


"Higher  Education  Quick  Response  Surveys" 

As  part  of  a  basic  contract  agreement  the 
Directorate  for  Science  and  Engineering  Education 
has  requested  West at  ^o  perform  a  survey  of 
science,  mathematics,  and  engineering  in  two-year 
colleges , 

There  are  over  1300  two-year  and  community  colleges 
in  the  United  States ,  Over  4 , 5  million  full-  and 
part-time  students  attend  thirst;  culJLt;gt;s .  wliicti 
serve  over  52  percent  of  all  Americans  who  go  to 
college  and  ^1  percent  of  all  full-time  freshmen 
and  sophomores.  Community  colleges  are  especially 
important  in  serving  minorities.  In  19B5  community 
colleges  enrolled  approximately  42  percent  of  all 
Black,  54  percent  of  all  Hispanic,  and  43  percent 
of  all  Asian  students  in  higher  education  at  any 
level , 

The  National  Science  Foundation  has  been  requested 
by  Congress  to  prepare  a  report  on  the  status  of 
science,  engineering,  and  technology  in  two-year 
and  community  college.  This  survey  of  two-^year 
colleges  is  intended  to  provide  the  basic  data  for 
this  report , 

Funds  provided  by  this  survey  include  S140,000  from 
the  Science  and  Engineering  Education  Directorate, 
NSF,  and  S97,000  from  the  Department  of  Education. 


"Assessment  of  the  Impact  of  the  College  Science 
Instrumentation  Program  <CSIP)" 

This  is  a  national  assessment  of  the  CSIP  program. 
CSIP  was  initiated  to  support  the  need  for 
instrumentation    in    the    instructional  laboratories 
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MASSACHUSETTS 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


introductory  algebra  course.  The  goal  of  the 
present  project  is  to  extend  and  deepen  the 
approach  and  to  establish  it  as  a  national  inodel 
for  future  mathematical  curricula. 


1987 


APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 


Betty  Kantrowitsf 
Kat hematics 
Newton  South  High  School 
Boston ,  MA 


Wallace  Peurzeig 
Paul  Horwitz 

BBN  Laboratories  Incorporated 
Cambridge.  KA 


KDR     88  50394 
Fy88  $799,670 
Fy90  $299,968 
Kathematics 


Joseph       MacOuade.  Jr. 

Science 
Karblehead  High  School 
narbleh«;aa.  MA 


1988 

Judith  A.  White 
Mathematics 
McCarthy  Middle  School 
Chelmsford,  MA 


George  S.  Taliadouros 
Science 

Minuteman  Regional  Vocational  Technical  School 
Lexington ,  MA 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 

Wallace  Feurzeig 
John  Richards 
Nancy  Roberts 

BBN  Laboratories  Incorporated 
Cambridge,  MA 


MDR  8751519 
FYe7  $530,837 
FY88  $532,475 
FY89  $203,264 

Mathematics 


"Intelligent  Tools  for  Mathematical  Inquiry" 

The  purpose  of  the  project  is  to  design,  implement, 
evaluate,  and  disseminate  a  mathematics  curriculum 
sequence  for  middle  school  students  expressly 
designed  to  introduce  them  to  the  notions  and  arcs 
of  mathematical  thinking  and  to  develop  foundational 
skills  of  mathematical  inquiry.  This  will  be 
accompl ished  partly  t  h rough  a  laboratory 
present  at  ion  centered  on  mathematical  design 
activities  that  span  a  rich  variety  of  compelling 
projects^  and  partly  through  the  use  of  intelligent 
tools  designed  to  siipport  and  guide  const riictive 
exploration  and  design  tasks.  The  sequence  will 
comprise  modules  in  the  areas  of  algebra,  elementary 
functional  analysis^  and  mathematical  modeling.  The 
mathematical  content  will  be  developed  to  support 
the  needs  and  goals  of  the  inquiry  activities.  Three 
major  types  of  tools  will  be  developed, 
corresponding  to  qualitati  ■  1 y  different  ways  of 
embedding  intelligent  suppo  i  or  open-ended  inquiry 
activities.  This  work  builds  on  a  pilot  project 
which  led  to  the  development  of  prototypes  of  these 
tools    and    their    successful    classroom    trial    in  an 
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""Advanced  Mathematics  from  an  Elementary  Viewpoint: 
Chaos.  Fractal  Geometry,  and  Nonlinear  Systems"" 

Most  naturally  occurring  processes  are  inherently 
nonlinear  and  can  give  rise  to  very  complex 
behaviors.  Cven  very  simple  mathematical  models  can 
exhibit  behavior  that  gives  rise  to  extremely 
convoluted  (an'l  often  very  beautiful)  fractal 
shapes.  The  discovery  of  this  fundamentally  new 
area  of  mathematics  has  been  crucially  dependent  on 
computationally  intensive  graphic  methods  and  has 
given  birth  to  a  radic^xlly  new  paradigm  for 
mathematical  research :  experimental  mathematics . 
Though  this  material  is  at  the  frontier  of  current 
research,  it  is  accessible  to  high  school  students, 
and  the  graphic  images  that  are  generated  through 
its  investigation  are  highly  informative  and  often 
of  uncommon  visual  richness  and  beauty. 
Mathematical  materials  and  associated  computer 
software  aimed  at  motivating  and  empowering  high 
school  students  of  average  mathematical  ability  to 
perform  experimental  mathematical  investigations 
will  be  designed .  developed,  and  evaluated.  The 
mathematical  content  will  comprise  fractals, 
nonlinear  dynamics .  and  mathematical  chaos . 
Fundamental  mathematical  concepts  will  be  applied 
to  a  wide  variety  of  physical .  biological  and 
social  processes  (e.g.  population  growth .  problems 
in  epidemiology,  and  the  economics  of  the  arms 
race) .  The  deep  connection  between  geometry  and 
nonlinear  dynamics  will  be  made  explicit  by 
developing  computer-based  tools  that  will  enable 
TJtudents  to  generate  fractal  maps  and  pictures  of 
compelling  complexity  and  beauty.  Finally,  through 
their  work  in  experimental  mathematics .  students 
will  acquire  a  deeper  understanding  of  mathematical 
and  scientific  thinking. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 


Ann  Rubin 

Bertram  C.  Bruce 

BBN  Laboratories  Incorporated 

Cambridge^  MA 


MDR     87  51893 
FY&&  $491 .575 
FY89  $530,545 
FY90  $133. l&O 
Mathematics 


"ELASTIC:  An  Environment  for  Learning  Abstract 
Stutistical  Thinking" 

Recent  technological  advances  and  a  growing 
awareness  of  the  importance  of  teaching  statistical 
reason ing  provide  us  an  opportunity  to 
simultaneously    advance    the    state    of  educational 
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technology  and  the  high  school  mathematics 
curriculum.  The  project  director*s  past  two  years  of 
research  on  the  role  of  technology  in  the  teaching 
of  statistical  reasoning  have  led  her  to  focus  on 
methods  tot  making  inherently  abstract  statistical 
concepts  irore  concrete  and  therefore  more  accessible 
and  comprehensible.  To  implement  and  test  these 
ideas,  a  system  called  ELASTIC  (An  Bnviroiment  for 
Learning  Abstract  Statistical  Thinking)  will  be 
developed.  The  system's  pedagogical  power  will 
derive  from  new  techniques  for  visualizing  and 
manipulating  abstract  statistical  entities.  Students 
will  be  able  to  interact  with  concrete 
representations  of  statistical  objects  such  as 
distributions,  and  statistical  processes  such  as 
sampling.  They  will  perform  experiments  in  video-and 
computer-based  statistical  microworlds.  Their 
analysis  process  will  be  guided  by  a  planning 
environment  that  will  include  concrete 
representations  of  statistical  plans.  The  system 
will  be  tested  in  the  context  of  a  semester-long 
high  school  course  on  Reasoning  Under  Uncertainty. 
In  parallel,  the  system  will  also  be  used  in  more 
controlled  settings  as  a  tool  for  understanding  the 
misconceptions  students  retain  about  statistical 
thinking. 


TEACHER  PREPAMTION  PROGRAM 

Gerald  L .  Abe^g 
Patricia  L-  Samuel 
Boston  University 
Boston,  MA 


TPE  8652069 
FYS7  S275, 795 
FYSa  $509,702 
FY90  $226,054 
MidSch  Science 


Bos  ton  University  Middle  School  Science  Teacher 
Project** 

The  project  will  develop  a  two-year  program  for 
college  students  who  have  completed  either  the 
sophoniore  or  junior  year  with  a  concentration  in 
science.  An  initial  summer  is  designed  to  provide 
an  introduction  to  the  foundations  of  education  and 
schooling  and  will  be  followed  by  a  6-7  week 
assignment  in  a  camp  or  other  non-school  setting 
for  adolescents.  A  capstone  two-semester  integrated 
science  course  will  be  developed  for  the  first  year 
which  includes  concepts  in  astrononty,  biology, 
chemistry,  geology,  and  physics.  The  program  will 
include  a  pro-seminar  providing  a  format  for  the 
study  of  middle  school  methodology,  instructional 
materials,  and  curriculum.  It  will  also  include 
field  placement.  Two  special  science  materials 
courses^  a  computer / technology  course  and 
continuous  professional  studies  with  field 
components,  complete  the  program.  Students  will  be 
paired  with  mentor  teachers  for  the  entire  final 
year. 


TEACHER  ENHANCEMENT  PROGRAM 

Ann  Grady 
Marilyn  Gardner 
Nicholas  Rubino 
Boston  Public  Schools 
Soston.  MA 


TPE  8751697 
FYSS  $189,446 
FYa9  $170, 287 
FY90  $185,765 
Mathematics 


The  project  is  co-directed  by  a  science  educator 
and  a  research  scientist ,  It  is  supported  by  a 
staff  of  middle  school  teachers  on  leave,  faculty 
from  the  University's  science  departments,  and  a 
distinguished  panel  of  advisors  and  consultants. 


"Elementary  Math  and  Technology  (EHAT)"* 

A  collaborative  effort  on  the  part  of  the  Boston 
Public  Schools  and  Boston  University^  this  39-month 
project  ^ill  enable  elementary  school  teachers 
throughout  the  school  system  to  integrate 
computer-based  materials  into  the  teaching  of 
mathematics .  Several  innovative  curriculum  projects 
that  develop  problem  solving  skills  will  be  reviewed 
in  order  to  define  their  place  in  the  elementary 
mathematics  curriculum^  Through  instruction  in 
mathematics  content  and  interaction  with  mentor 
teachers^  a  total  of  seventy-five  well-prepared  K-5 
teachers  will  be  readied  to  use  these  materials,  and 
to  provide  inservice  instruction  to  ^-heir 
colleagues^  Participants  will  include  bilingual 
teachers,  special  education  teachers,  and  teachers 
of  gifted  and  talented  students.  The  evaluation  will 
assess  the  project's  effect  on  teaching  strategies 
and  on  student  learning,  and  dissemination 
activities  will  include  the  production  of  a 
videotape. 

The  Boston  Public  Schools  is  contributing  an  amount 
equal  to  58%  of  the  NSF  award. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Robert  L.  Devaney  MDR  8652157 

Boston  University  FY87  $140,031 

Boston,  MA  Mathematics 


''Complex  Dynamics  and  Computer  Experimentati^r*" 

The  availability  of  the  computer  as  a  tool  for 
research  has  enabled  mathematicians  to  make  great 
progress  in  understanding  chaotic  behavior  in 
nature.  The  resulting  body  of  knowledge  is 
fascinating  not  only  because  it  models  physical 
phenomena  but  also  because  it  leads  to  colorful, 
visually  appealing,  geometric  forms.  Moreover,  the 
knowledge  of  mathematics  required  to  explore  these 
ideas  is  minimal.  Anyone  with  an  understanding  of 
elementary  algebra  and  access  to  a  modest 
microcomputer  can  create  computer  images  of  chaotic 
sets  and  can  study  their  structure. 

This  project  will  <^reate  a  textbook  that  will  make 
these  ideas  and  activities  available  for  secondary 
school  students.  The  book  will  introduce  students 
to  the  ideas  of  complex  dynamics,  fractals^  and 
chaos.  It  will  include  simple  computer  programs 
that    will    enable   students   to   generate   their  own 
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fractal  image?.  Several  very  high  resolution 
computer  generated  images  will  be  featured  in  the 
book,  many  in  color.  Each  chapter  will  contain  a 
series  of  projects  or  exercises  designed  to  involve 
students  in  the  exploration  of  the  relevant 
mathematics . 

The  book  will  be  field  tested  at  sites  in 
Massachusetts,  Virginia,  and  Minnesota.  It  will  be 
published  by  a  commercial  publisher. 


summer  sequences  of  workshops  will  include  the 
study  of  astronomy  and  physics,  biology  and 
geology.  During  the  workshops  teachers  will  develop 
a  science  leadership  plan  to  incorporate  their 
learning  into  the  classroom  and.  with  the  aid  of 
their  principals,  develop  the  mechanisms  by  which 
they  will  assume  the  role  of  science  resource 
teacher  in  their  schools.  During  the  academic  year 
the  teachers  will  be  supported  in  implementing 
their  plans  by  release  from  teaching  for  two  days 
each  month  and  by  interacting  with  the  PI  and  other 
staff  from  Boston  University  on  Saturday  mornings, 
classroom  visits,  and  a  hotline. 


COURSE  AND  CURRICULUM 

Robert  L.  Devaney 
Boston  University 
Boston.  flA 


USE  8813365 
FY88  S40,306 
Mathematics 


YOUNG  SCHOLARS 

George  0.  Zimmerman 
Boston  University 
Boston.  MA 


RCD  8850158 
FY88  S80,037 
H5  Science 


"Dynamic  Calculus" 

An  expert  fluid  dynamicist  at  Boston  University  will 
develop  instructional  modules,  which  incorporate 
Ideas  from  modern  dynamical  systems  theory  into  the 
standard  Introductory  Calculus  course.  The  purpose 
of  this  project  is  to  augment  the  calculus  with 
topics  of  current  research  interest » 

Materials  can  be  introduced  early  in  a  calculus 
sequence  so  that  students  receive  early  ejtposure  to 
topics  of  contemporary  research  in teres  t  in 
mathematics,  computer  ejtper  imen  tation  in 
mathematics.  and  ejt  citing  mathematical  visual 
images  t 

During  this  one  year  planning  grant  several  modules 
^hich  chow  how  certain  topics  in  dynamics  may  tie 
Integrated  into  calculus,  and  the  role  of  'dynamical 
calculus'  in  science  will  be  developed ^ 

Over  one  third  of  the  project ' s  cost  will  be 
provided  by  Boston  University^ 


"Research  Internship  Program 
Mathematics  and  Engineering" 


in  Science. 


Twenty- five  sophomore  and  junior  high  school 
students  participate  for  sijt  weeks  during  the 
summer  in  research  at  laboratories  affiliated  with 
Boston  University.  The  coordinating  staff  of 
Program  Directors  and  Resident  Assistants  live  in 
the  dormitories  with  the  participants.  The 
objective  of  this  Research  Internship  Program  (RIP) 
is  to  sensitize  students  to  scientific  careers 
through  involvement  in  research,  exposure  to 
questions  at  the  frontiers  of  knowledge,  and 
exposure  to  the  methods  and  ideas  used  to  answer 
them.  Each  student  is  paired  with  a  Preceptor,  a 
person  actively  engaged  in  research,  and  works  with 
him  or  her  on  on-going  research  problems.  A  series 
of  weekly  seminars  provides  a  more  global  view  of 
research  in  science.  These  sessions  provide 
coherence  to  the  program  and  give  the  students  an 
opportuni  ty  to  learn  from  each  other  as  well  as 
from  the  research  community  at  the  university. 


This  project  is  co-funded  with  the  HSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


INFORMAL  SCIENCE  EDUCATION 


TEACHER  ENHAtJCEMENT  PROGRAM 

Elizabeth  A.  Godrick 
Gerald  L.  Abegg 
Albert  G.  Medvitz 
Ruth  S,  Shane 
Boston  University 
Boston,  1^ 


TPE  6751530 
FY63  $549, OjO 
Elf^m  Science 


Kenneth  S.  Brecher 
Children^  Museum  Boston 
Boston,  HA 


MDR  3313239 
FY&4  S366,406 
FY37  S  36,6  ,0 
Museums 


"Interactive  Exhibits  on  Ancient  Technology  and 
Modern  Technology" 


ERIC 


"The  Elementary  Teacher  as  Science  Instructor*" 

The  Elementary  School  Teacher  as  a  Science 
Instructor  will  improve  the  confidence  to  tf^ach 
science  process  and  inquiry  of  25  pairs  of 
elementary  Master  Teachers  from  25  urban  elementary 
schools    in    a    23-    month    program.    Two  three-week 


This  project  will  contribute  to  the  science 
awareness  of  young  children,  their  parents  and 
their  teachers,  through  a  series  of  six  hands-on 
exhibi  ts  that  will  compare  ancient  and  modern 
technologies.  Each  exhibit  will  be  packaged  in 
small  modular  units,  be  participatory  in  nature  and 
designed  to  elicit  exploration  as  well  as  insight. 
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The  exhibits  will  use  models,  materials  and  take- 
home  curriculum  sheets  and  materials  for  use  in 
classrooms,  homes,  camps  and  other  museums. 

The  exhibits  will  be  circulated  through  an  itinerary 
of  cooperating  museums  and  will  reach  an  estimated 
one  million  persons  each  year .  The  Boston 
Children's  Museum  has  pioneered  in  the  techniques  of 
discovery  learning  and  in  formal  education . 
Experience  indicates  that  visitors  will  spend  a 
substantial  amount  of  time  in  the  exhibits  and  will 
have  a  lasting  impact  from  the  experience.  Each 
exhibit  will  include  materials  related  to  the 
history  of  technology  in  the  particular  topic  area, 
activities  for  visitors  and  classes,  and  advice  and 
materials  for  teachers  to  use  in  follou-up  classes. 

Cooperating  museums  will  have  a  choice  of  using  the 
exhibit  on  either  a  temporary  or  permanent  basis-- 
by  replicating  key  features  and  integrating  them 
with  other  exhibits  that  are  already  in  place.  The 
project  will  prepare  two  initial  copies  of  each 
exhibit  for  travelling  purposes.  and  offer  to 
provide  blueprints  or  to  manufacture  additional 
copies  for  museums  that  prefer  a  permanent  exhibit. 

In  addition  to  its  co:  t-ef fective  approach  to  early 
learning  about  science  and  technology,  this  project 
represents  an  important  contribution  to  cooperative 
education  activities  by  science  museums. 

Smaller  museums  and  science  centers  that  lack  the 
experience  and  skills  of  the  Boston  Children's 
Museum  are  eager  to  augment  their  programs  for 
school  and  family  audiences  through  this  Mechanism. 
Most  such  museums  are  almost  entirely  funded  and 
maintained  through  local  contributions  ai.d  volunteer 
activities,  so  this  project  will  also  provide  an 
important  encouragement. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Bonald        Jarret  USE  6652774 

College  of  the  Holy  Cross  FY33  $100,000 

Worcester.  MA  Chemistry 

"Improvement  of  the  Chemistry  Curriculum  Through 
Fourier  Transform  -  Nuclear  Magnetic  Resonance 
S  pec  t  ros  copy " 

Fourier  Transform  Nuclear  Magnetic  Resonance  (NHR) 
spectroscopy  Is  being  incorporated  into  the 
Chemis'^ry  program.  Acquisition  of  the  Instrument  is 
moderid  zing  the  way  NMR  is  taught  in  the 
laboratories  associated  with  Physicals  Organic^  and 
Analytical  Chemistry  as  well  as  the  course  for 
nonscience  majors .  In  addition,  the  Instrumental 
Chemistry  and  Spectroscopy  lecture  courses  and  the 
student  research  program  are  being  impacted.  The 
acquisition  Is  consistent  with  the  department's 
effort  to  provide  state-of-the-art  instrumentation 
for  both  the  year  long  and  summer  student  research 
program.  On  average  since  1930.  thirty-six 
Chemistry  majors  <35%  women)  graduate  yearly  from 
the  program  with  20%  going  on  to  graduate  school. 
Since  almost  all  of  the  undergraduates  enroll  in 
research  courses  and  are  utilizing  the  instrument, 
it  is  having  a  positive  impact  on  the  continued 
competence  of  the  Chemistry  majors. 

The  grantee  is  matching  the  award  from  non-Federal 
sources  - 


COLLEGE  SCIENCE  INSTRUMENTATION 

Banadakoppa  T.  Lingappa 
College  of  the  Holy  Cross 
Worcester.  KA 


COLLEGE  SCIENCE  INSTRUMENTATION 


USE  3750960 
FYe7  $21,064 
Biology 


John  F.  Axelson 

College  of  the  Holy  Cross 

Worcester.  MA 


USE  3750546 
FY87  $26,270 
Psychology 


"Moderni  zation  of  Psychology  Natural  Science 
Courses" 

This  project  will  provide  contemporary  research 
equipment  to  enable  the  psychology  department  at 
Holy  Cross  College  to  upgrade  its  natural  science 
education .  The  Psychology  Department  has.  in  its 
short  hi  story .  made  significant  progress  In 
establishing  a  strong  research  component  to  its 
curriculum.  However.  Its  equipment  has  become 
antiquated  and  several  courses  and  laboratories 
lack  adequate  scientific  and  computing  equipment 
necessary  to  provide  modern  training.  The 
department  is  currently  revising  its  curriculum  to 
require  students  to  take  a  minimum  number  of 
electives  falling  within  the  natural  science 
category  of  Psychology.  This  grant  will  provide  up- 
to-date  equipment  for  specific  areas  of  instruction 
within  this  category:  physiological .  sensation  and 
perception,  and  cognition  and  memory.  Students  will 
have  the  opportunity  to  work  with  modern  equipment 
and  program  computers  to  design  experiments, 
collects  and  analyze  data. 


"Equipment  to  Support  Interdisciplinary  Research  in 
Anaerobic  Bioconversion  for  Undergraduates" 

This  biology-based  interdisciplinary  project  offnrs 
an  opportunity  each  year  to  nearly  10  under- 
graduates, drawn  from  diverse  subdisclplines  of 
science  and  humanities^  to  engage  in  research  in 
anaerobic  bioconversion.  This  research  is  of  value 
in  educating  the  liberal  arts  students,  many  of 
whom  will  become  decision  makers  at  various  levels 
in  the  private  and  public  sectors,  to  a  number  of 
societal  problems  connected  with  the  disposal  of 
solid  wastes.  Through  field  research  and 
laboratory  experience,  students  investigate  the 
physical  and  chemical  composition  of  biomass  (local 
municipal  solid  waste,  agricultural  and  animal 
wastes)  and  the  biological  and  physical  parameters 
of  the  anaerobic  process  that  converts  the  waste 
biomass  into  useful  chemicals  and  fuel .  Using 
modern  laboratory  equipment,  science  and  nonscience 
students  cooperate  in  generating  data  on  anaerobic 
digestion. 

The  grant  is  providing  a  gas  chromatograph. 
f ermentors.  photo-mi crographic  equipment  *  and  ^ 
system  for  computeri  zed  data  collection  and 
analysis.        With    these    tools    the    students  are 


ERIC 


24.: 


184 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


ERIC 


studying  such  topics  as  the  microbial  colonization 
of  the  biomass  surface .  the  amount  and  composition 
of  gas«s/cheinicals  produced,  reduction  of  total/ 
volatile  solids,  and  resource  economics*  This 
interdisciplinary  approach  to  learning  sensitizes 
ftcience  mojors  to  societal  concerns*  as  well  as 
influencing  non*scient ists  to  develop  a  regard  for 
science  and  an  appreciation  of  its  potential  for 
helping  solve  many  of  the  problems  faced  by  the 
citizens  of  a  modern  technological  society* 


practitioners*  *vj.j.j.  j.jji,ei.avL  wj.i.m  ^  j.^  ^  ^ 
participants  from  all  parts  ot  the  Nation  to  enable 
them  to  understand  new  developments  In  these 
mathematical  fields  and  to  prepare  applications- 
based  materials  suitable  for  use  in  their 
classrooms*    Areas    to    be    discussed    are  problem* 


ill      interact     with  fifty 


COLLEGE  SCIENCE  IMSTRUMEHTATIOM 

George  A*  Vidullch 
College  of  the  Holy  Cross 
Worcester,  MA 


USE  8750477 
FY8  7  $50*000 
Chemistry 


"Improvement  in  Advanced  Laboratory  Using  an 
Instrumental  Laboratory  Timesharing  Concept"* 

Teaching  undergraduates  to  use  modern  chemical 
instrumentation  has  become  increasingly  difficult 
due  to  the  sophistication  and  complejtity  of  both  the 
instruments  and  the  theory  upon  which  they  are 
based*  This  situation  has  aggravated  the  problem  of 
scheduling  ejtperiments  at  the  most  opportune  time*  A 
unique  plan  to  overcome  these  difficulties  is  being 
implemented  by  the  Chemistry  Department  of  the 
College  of  the  Holy  Cross  by  merging  the  Physical 
Chemistry  and  Instrumental  Analysis  Laboratories 
into  a  coherent  three*semest er  advanced  laboratory 
program.  An  orderly  progression  from  basic 
instrumental  laboratory  techniques  in  the  first 
semester  to  challenging  and  advanced  topics  in  the 
third  semester  is  being  followed.  During  the  first 
semester  a  unique  timesharing  approach*  utilizing 
the  rapid  data  acquisition  capabilities  of  a  an 
ultraviolet-visible  ( UV- VI S )  rapid  scan 
spectrophotometer  and  a  Fourier  Transform  Infrared 
(FTIR)  spectrophotometer*  ma?v^s  it  possible  for  all 
students  to  concurrently  carry  out  a  series  of 
introductory  ejtperiments  in  spectroscopy*  During  the 
same  semester  they  will  be  introduced  to  the  use  of 
the  computer  as  a  daia  station*  The  culmination  of 
the  students'  laboratory  ejtperience  occurs  in  the 
third  semester  where  they  devote  attention  to 
projects  centered  around  some  of  the  challenging  and 
advanced  techniques  essential  to  carrying  out  modern 
chemical  research,  including  the  use  of  lasers  in 
chemistry,  techniques  for  studying  very  fast 
reactions,  and  microcomputers* 


FACULTY  ENHANCEMENT  PROGRAM 

Margaret  B*  Cozzens 
Consortium  For  Mathetratics  and 

Its  Applications,  Inc 
Arlington,  MA 


USE  6654210 
FY83  $141*367 
Mathematics 


^'Undergraduate  Faculty  Advancement  in  Mathematics*" 

Two  two^'week  summer  workshops  will  be  held  to 
acquaint  undergraduate  professors  with  new 
curricular  ideas  in  the  areas  of  discrete 
mathematics ,  geometry,  and  their  applications . 
Leaders     in      each     field  *      bot  h     academics  and 


based  materials  suitable  for  use  in  their 
classrooms*  Areas  to  be  discussed  are  problem* 
solving  strategies  using  combinatorics  and  graph 
theory,  applications  of  graph  theory  to  social 
sciences*  gr  phical  algorithms  in  discrete  math.  In 
geometry,  emphasis  will  center  on  tilings, 
combinatorial  geometry'  and  studies  in 
computational  geometry* 

A  formal  follow-up  session  will  be  held  at  the 
national  Joint  AKS/HAA  meeting  in  January  of  1969, 
where  participants  will  discuss  the  impact  of  the 
training  on  their  campuses*  This  meeting  will  be 
preceded  by  two  teleconferences^  during  which  the 
participants  and  the  experts  can  continue  their 
dialogue  and  refine  the  curricula  materials 
developed  at  the  conference* 

In  addition  to  the  NSF  funds*  participants' 
institutions  will  contribute  about  20%  in  travel 
costs  to  the  operation  of  the  project. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Solomon  Garfunkel 
Consortium  FOr  M:sthcm:stics 

and  its  Applications 
Lexington  *  MA 


MDR  6316104 

FYC^  $673,100 
FYSe  $378*673 
FY67  $357,717 
FY66  $228,780 
Mathematics 


"High  School  Mathematics  and  its  Applications 
Project*" 

This  project  will  develop  instructional  materials  * 
and  materials  for  the  pre-  and  in-service  training 
of  secondary  school  teachers*  that  demonstrate  the 
teaching  of  school  mathematics  through  its 
contemporary  applications .  The  development  and 
field  test  process  will  involve  secondary  school 
teachers,  administrators,  mathematics  researchers  * 
and  educators*  providing  a  professional  environment 
in  which  classroom  teachers  actively  participate  in 
the  mathematics  education  community*  Materials  vill 
include  printed  modules ,  enrichment  pamphlets  * 
microcomputer  software*  and  video  programs  designed 
for  teacher  and  student  use.  The  work  will  build  on 
existing  netwot-Vs  of  researchers  and  educators  at 
both    the    col  i  and    secondary    school    level  to 

ensure  a  dynamic  process  of  development  and  testing 
that  will  continue  after  the  completion  of  the 
project  * 
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TEACHER  PREPARATION  PROGRAM 


RESEARCH  I»  TEACHING  AND  LEARNING 


Kyles  Cordon 

Education  Developtnent  Center 
Newton^  MA 


TPE    8850903      Daniel  H.  Watt 
FY88  $27,575      Molly  Watt 

Networks      Education  Development  Center 
Newton,  MA 


MDR  8651600 
FY87  $147,275 
FY88  $  14,729 
Mathematics 


**Teacher  Networks  Group  Seminars  and  Workshops" 

This  proposal  requests  a  portion  of  the  costs  for  a 
series  of  seminars  and  workshops  that  wHl  bring 
together  funders  and  operators  of  teacher  networks^ 
policy  makers  from  state  and  local  levels^  leaders 
of  significant  educational  reform  projects^ 
academics  and  researchers^  and  representatives  of 
major  professional  educational  organizations  and 
associations*  These  planning  conferences  will  be 
devoted  to  issues  of  policy  and  technical  issues  of 
the  funder-project  relationship .  The  policy  semi- 
nars will  incl*jde  issues  of  **school  restructuring**, 
the  teaching  profession^  and  future  funding  areas* 
The  technical  issues  seminars  will  include  the 
delivery  of  technical  assistance  to  funded  programs^ 
assessment  issues  across  projects,  and  ideas  for 
sustaining  teacher  networks. 

The  NSF  portion  of  the  entire  effort  will  be  less 
than  one  fourth  of  the  actual  costs  and  will  be 
approximately  equal  to  the  Carnegie  Foundation  and 
the  Ford  Foundation  shares* 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 
Glenn  Kleiman 

Education  Development  Center 
Center  for  Learning  Technology 
Newton,  MA 


MDR  8651637 
FY86  $697,960 
FYe8  $426,405 
FY89  $261-494 

Mathematics 


"Reckoning  with  Mathematics: 
for  the  Information  Age" 


Tools  and  Challenges 


Recent  research  on  mathematics  education  and  the 
psychology  of  learning  indicates  that  mathematics 
instruction  should  recognize  md  support  the  role 
that  students  play  in  constructing  their  own 
understanding  of  mathematics.  This  requires  a 
curriculum  that  enables  students  to  experience 
mathematics  as  serving  useful  and  interesting 
purposes*  that  treats  problem  solving  as  the  central 
mathematics  activity,  and  that  builds  mathematical 
concepts  on  concrete  experiences^ 

This  project  will  lay  a  foundation  for  a  new 
elementary  mathematics  curriculum  that  responds  to 
these  needs*  It  will  outline  le;irning  goals  for  a 
K-6  mathematics  curriculum  that  will  enable  students 
to  master  the  mathematical  tools  and  procedures 
essential  for  literacy  in  an  information  age,  define 
a  complete  scope  and  sequence^  develop  prototype 
curriculum  modules,  and  produce  supporting  materials 
for  teacher  training  and  student  assessment .  The 
materials  will  emphasize  problem  solving  and 
applications  of  mathematics^  incorporate  the  best 
traditional  materials,  and  fully  integrate  the 
calculator  and  computer^  as  tools '  into  the 
cur  riculum. 


**£xploratory  Research  on  Critical  Aspects  of  LOGO 
Learning:  A  Collaborative  Project  with  Teachers  as 
Observers'* 

This  project  will  conduct  a  15-month  exploratory 
research  effort  to  examine  the  feasibility  of 
working  with  experi  enced  LOGO  teachers  as 
collaborative  researchers  in  their  own  classrooms^ 
to  define  critical  aspects  of  LOGO  learning,  and  to 
develop  a  methodology  for  assessing  and  enhancing 
critical  aspects  of  LOGO  learning  in  elementary 
classrooms*  grades  4-6* 

The  Principal  Investigators  plan  to  accomplish  the 
following  specific  tasks: 

1  *  To  develop  a  well-defined  set  of  approximately 
ten  critical  aspects  of  LOGO  learning,  articulated 
in  developmental  sequences  informed  by  observations 
in  elementary  classrooms*  grades  4-6* 

2.  To  develop  a  draft  set  of  observation,  data 
collection,  and  enhancement  techniques*  suitable 
for  use  by  classroom  teachers,  with  respect  to 
these  critical  aspects  of  LOGO  learning. 

3*  To  develop  and  document  a  methodology  of 
teacher /research  seminars  designed  to  enable 
practicing  teachers  to  observe,  enhance,  and  report 
on  critical  aspects  of  LOGO  learning  in  their  own 
classrooms. 

4  -  To  conduct  a  preliminary  study  of  the 
professional  development  of  participating  teachers 
as  the  basis  for  a  testable  plan  for  teacher 
enhancement,  using  the  research  seminar  methodology 
developed  by  this  project. 

5.  To  develop  a  plan  for  the  next  phase  of 
development  of  a  guidebook  for  teachers  on 
observing,  assessing.  and  enhancing  critical 
aspects  of  LOGD  learning  in  their  classrooms*  and 
for  the  development  of  any  other  educational 
materials  needed  to  use  this  approach  with  less 
experienced  LOGO  teachers. 

6.  To  develop  a  plan  for  further  research  based  on 
these  methods,  in  the  areas  of  teacher  development 
and  student  mathematical  learning. 

The  potential  of  LOGO  as  a  tool  for  teaching  and 
learning  mathematical  (numerical  and  geometrical) 
problem  solving  is  vast  but  unrealized  in 
elementary  school  classrooms* 

The  FY68  supplemental  award  will  provide  support 
for  additional  dissemination  of  the  results  of 
research  on  critical  aspects  of  LOGO  learning  by 
students  and  teachers  at  the  intermediate  grade 
levels . 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Karen  Worth 
Nancy  Ames 

Education  Development  Center 
Newton.  MA 


MDR  8652126 
FY87  $1,081,530 
r£B9  $  573,000 
r£90  $  433.000 

Elem  Science 


"Improving  Urban  Elementary  Science: 
A  Collaborative  Approach" 

This  project  will  undertake  the  design  of  a  program 
to  ijnprove  students*  abilities  to  think  critically, 
use  language,  and  solve  problems  using  the  natural 
world  as  an  experimental  base.  Since  urban  systems 
face  extremely  complex  problems,  the  science  program 
is  specifically  aimed  at  these  systems.  Cleveland 
and  San  Francisco  will  collaborate  fully  in  the 
development  effort  *  Los  Angeles^  Pittsburgh* 
Philadelphia*  aad  Boston  will  provide  input  and 
feedback,  to  insure  that  the  program  meets  the  needs 
of  a  number  of  urban  systems  operating  under  a 
variety  of  state  and  local  mandates* 

The  project  will  involve  teacher  development  teams 
in  the  design  of  24-36  activity- based  modules  for 
grades  K-6*  In  choosing  the  natural  phenomena  to  be 
explored,  the  project  will  try  to  balance  life* 
physical,  and  earth  sciences,  tying  the  experiential 
base  to  the  urban  setting  where  appropriate*  The 
new  modules  will  be  informed  by  teacher  review  of 
existing  materials:  and  will  integrate  science  with 
the  rest  of  the  *?lementary  curriculum,  particularly 
language  arts  mathematics* 

Boston  College  Center  for  the  Study  of  Testing, 
Evaluation  and  Educational  Policy  will  serve  as  the 
outside  evaluator  *  Delta  Education ,  Inc.  will 
publish  the  materials  as  well  as  assist  in  the 
design  and  dissemination*  Delta  will  invest 
approximately  $2M  the  project  during  the  4 -year 
development  stage,  and  continue  to  provide  marketing 
assistance  and  teacher  development  aid  following 
development  * 


COURSE  AND  CURRiaJLUM 

James  Callahan 
Kenneth  R*  Hoffman 
Donal  B*  0*Shea 
Lester  J*  Senechal 
Norton  Starr 
Five  Colleges  Inc 
Amherst,  MA 


USE  8614004 
FTf88  S141*707 
FV89  S190*845 
ry90  $177. 738 
FY91  $129,392 
FY92  S  74.128 
Mathematics 


""Calculus  iri  Context" 

Kathema ticians  from  the  Five  College  Consortium  of 
Amherst ,  Hampshire,  Mount  Holyoke,  Smith  Colleges 
and  the  University  of  Massachusetts  will  restructure 
the  standard  threes-semester  calculus  sequence  during 
the  next  five  years* 


They  will  develop  a  new  curriculum  in  which  the 
four  mathematical  themes  of  optimization, 
estimation  and  approximation,  differential 
equations,  and  functions  of  several  variables  will 
be  stressed  from  the  beginning*  These  major 
mathematical  concepts  will  grow  out  of  exploring 
significant  problems  from  social,  life  and  physical 
sciences*  Dynamical  systems,  discrete  time  models, 
Fourier  series  and  partial  differential  equations 
are  some  of  the  concepts  which  will  be  explored* 
Tne  computer  will  be  integrated  into  the  curriculum 
as  a  basic  conceptual  device  for  structuring  the 
way  students  think  about  problems  and  what  it  means 
to  solsre  them* 

A  national  Advisoiry  Board  of  mathematicians,  a 
scientist,  and  an  engineer  will  contribute  ideas, 
and  give  overall  guidance  in  the  evaluation* 
Dissemination  will  be  in  the  form  of  team-taught 
courses,  weekend  retreats,  summer  workshops  for 
area  faculty  and  high  school  teachers  and 
publication  of  the  curriculum*  These  instructional 
materials  will  be  used  at  universities,  liberal 
arts  colleges,  and  high  schools. 

The  Five  Colleges  is  providing  significant  cost 
sharing* 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paulette  H*  Peckol 
Five  Colleges  Inc 
Amherst  *  MA 


USE  6750160 
Fy87  $30*115 
Ecology 


"A  Boat  Equipped  with  Survey*  Sampling,  and 
Analysis  Equipment  for  a  Five  College  Undergraduate 
Marine  Sciences  Program" 

Five  Colleges*  Inc  *  ,  a  consortium  comprised  of 
Amherst  *  Hampshire ,  Mount  Holyoke,  Smith  and  the 
University  of  Massachusetts*  will  strengthen  its 
interdisciplinary  program  in  Coastal  and  Marine 
Sciences  *  The  goal  is  to  enhance  the  field- 
research  portion  of  several  courses  and  independent 
student  projects  by  improving  access  to  marine 
habitats  and  by  removing  the  restrictions  imposed 
by  the  lack  of  essential,  s^recialized  equipment* 
Specifically*  the  consortium  will  purchase  a  boat 
which  is  the  laboratory  from  which  students  will 
conduct  nearshore  and  open  water  experiments. 
Surveying  equipment  will  permit  studf^nts  to 
generate  accurate,  on-site  topographic  maps  of  salt 
marsh  and  rocky  inter tidal  habitats:  coring 
equipment  will  enable  students  to  visualize  the 
dynamic  processes  molding  the  coastline,  recorded 
in  underlying  peat  and  sediment  layers.  Other 
equipment,  including  trawls,  gill  net*  plankton 
nets,  field  balance,  underwater  camera,  light 
meter*  and  oxygen  meter,  will  provide  training  in 
contemporary  sampling  methodology*  and  enable 
students  to  design  sophisticated  field  ej^periments* 
Improving  the  Coastal  and  Marine  Sciences  Program* 
by     taking     advantage     of     the     new  teaching 
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opportunities  represented  in  modern.  analytical 
field  equipment ,  will  make  the  program  more 
effective  in  preparing  students  for  successful 
professional  study  in  marine  sciences. 


In  addition  to  the  NSF  funds.  participants " 
institutions  will  contribute  about  10%  in  travel 
costs  to  the  operation  of  the  project. 


COURSE  AND  CURRICULUM 


FACULTY  ENHANCEMENT  PROGRAM 

Jamea  a,  Davis 
Harvard  University 
Cambridge.  MA 


USE 
FY&9 
FY89 
FY90 


8654204 
$85,851 
$91'450 
S97,269 
Sociology 


Anijrew  M.  Gleason 
Deborah  Hughes- Hal lett 
Harvard  University 
Cambridge,  HA 


"The  Language  of  Change: 
Calculus  Instruction*" 


USE  8813997 
FYea  S20,362 
Mathematics 


A  Project  to  Rejuvenate 


""An  Undergraduate  Faculty  Program  in  the  Social 
Sciences  to  Enhance  Quantitative  Instruction  on 
American  Society** 

This  project  will  make  available  recent  develop- 
ments in  quantitative  research  on  American  society 
to  undergraduate  teachers .  These  developments  are 
based  in  the  creation  of  large  data  sets  on  American 
society^  in  the  application  of  powerful  statistical 
techniques  to  contingency  table  analysis^  and  in 
programming  these  techniques  for  micro-computers.  T,i 
addition^  instructional  materials  have  been 
developed  in  the  laat  few  years  which  fecilitate  the 
undergraduate  teachers '  task  of  conveying  this 
knowledge  to  undergraduates^ 

The  convergence  of  these  developments  will  be  the 
focus  of  an  interdisciplinary  program  for  enhancing 
undergraduate  faculty  skills.  In  each  of  three 
years,  twenty  faculty  who  teach  primarily 
undergraduates  in  Sociology^  Political  Science  end 
American  History  will  participate  in  an  intensive, 
seven-^day  introductory  workshop  at  Harvard 
University.  The  Vforkshop  will  be  led  by  James  A. 
Davis,  who  created  the  General  Society  Survey^ 
contributed  to  the  Development  of  contingency  table 
analysis  and  development  of  contingency  table 
analysis  and  developed  the  micro-computer  programs 
which  make  these  data  and  statistical  techniques 
accessible  to  undergraduates .  Participating  faculty 
will  cover  the  major  substantive  findings  troKt  the 
GSS  and  the  National  Election  Study  <NES ) * 
statistical  techniques  and  computer  programs  which 
make  the?e  findings  accessible  at  the  undergraduate 
levels  and  also  work  with  student  exercises  and  data 
sets  created  t>y  the  staff  of  the  workshop;  that 
explore  these  recent  developments  on  microcomputers. 

Following  the  initial  Vforkshop,  faculty  participants 
will  prepare  their  own  instructional  materials 
adapting  these  new  developcnents  to  their  individual 
teaching  situations.  Vforkshop  participants  will 
return  within  a  year  for  a  shorter  Demonstration 
Vforkshop  in  which  they  discuss  the  instructional 
innovations  they  have  ma^e  with  other  gra<1uates  of 
their  workshop  and  up-daCe  their  knowledge  about 
data  and  appropriate  computer  programs .  Over  the 
three  years,  it  is  expected  that  the  Programs  will 
have  a  significant  impact  on  undergraijuate  teaching 
about  American  Society  at  the  institutions 
represented. 


In  a  one  year  planning  grant ,  a  group  of 
mathematicians  led  by  Andrew  Gleason  of  Harvard 
University  and  from  a  broad  spectrum  of 
institutions /regions  will  design  calculus  syllabi 
outlines .  They  will  investigate  the  use  of 
computers/calculators  in  opening  up  new  topics  and 
new  ways  of  tes'^rhing. 

They  will  comrietely  rethink  the  goals  and  content 
CfL  calci.ilu9  courses;  establish  closer  collaboration 
with  representative  of  client  disciplines:  plan  the 
creation  of  tests;  and  plan  the  development  of 
materials  to  be  used  in  workshops  on  pedagogy. 

The  team  consists  of  mathematicians  from  Harvard 
University.  University  of  Arizona.  Colgate 
University,  Haver ford  College.  University  of 
Southern  Mississippi,  Stanford  University.  Suffolk 
Community  College^  and  Chelmsford  High  School. 


STUDIES  AND  ANALYSES 

Gerald  Holton 
Harvard  University 
Cambridge,  MA 


OSPA  885D6B6 
FY8e  S327,64B 
Studies 


"Study  of  Access  of  Women  Scientists  and  Engineers 
to  Research  Careers" 

A  larger  proportion  than  ever  before  of  American 
women  (including  minority  women  ani!  disabled  women) 
will  have  to  become  available  to  Join  the  science 
and  engineering  <S/E)  workforce  during  the  next  two 
decades^  if  only  to  help  stem  the  decline  in  the 
total  S/E  workforce  now  expected  on  the  basis  of 
demographic  data.  An  important  transition  phase  in 
the  careers  of  future  women  scientists/engineers  is 
the  immediate  postdoctoral  period,  during  which  a 
serious  differential  in  participation  in  S/E 
occurs.  Previous  attempts  to  understand  such 
attrition  have  been  only  partly  successful .  The 
whole  population  of  women  scientists/  engineers,  as 
well  as  matched  samples  of  men  as  control,  all  of 
whom  in  the  p^at  received  Postdoctoral  Fellowships 
from  NSF  and  nrC  will  be  studied.  Quantitative  and 
qualitative  data,   obtained  through  standard  survey 
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and  analysis  methods*  will  be  used  to  provide  a 
fuller  description  of  the  ejtisting  barriers,  and  to 
formulate  and  test  propositions  that  can  help  guide 
policy  for  their  amelioration  or  removal. 


STUDIES  AKD  ANALYSES 

Richard  J,  Humane 
Harvard  University 
Cambridge*  MA 


OSPA  8554462 
FYa$  $249*952 
FYe?  $  98-915 
Studies 


''Analyses  of  the  Factors  Influencing  Kow  Long  Math 
and  Science  Teachers  Stay  in  Teaching"" 

This  research  will  analyze  the  factors  that 
influence  how  long  math  and  science  teachers  stay  in 
teaching,  Theae  factors  include  personal 
demographic  characteristics,  subject  area 
specializations,  salaries,  and  school  district 
characteristics ,  The  investigators  will  use 
methodologies,  known  as  waiting  time  models*  that 
have  not  been  used  previously  in  studying  teachers' 
career  paths.  They  will  apply  these  powerful 
methodologies  to  three  longitudinal  data  sets ,  from 
rich  data  on  individual  teachers  in  Colorado, 
nichigan,  and  North  Carolina, 

The  research  will  emphasize  comparisons  between  j;iath 
and  science  teachers  and  other  teachers,  between 
teachers  trained  to  teach  particular  sciences, 
between  time  periods  (early  1970 *s  versus  early 
19S0*s)*  and  between  regions  of  the  country. 

The  results  should  be  valuable  for  two  reasons . 
First,  they  will  inform  policy  discussions  about  how 
to  Increase  the  attractiveness  of  the  teaching 
profession  to  college  graduates  with  math  and 
science  training^  Second,  they  should  provide 
information  useful  in  Improving  the  teacher  demand 
and  supply  models  used  to  predict  teacher  shortages 
and  surpluses. 


PRIVATE  SECTOP  PARTNERSHIPS 

Susan  N,  Friel 
Mildred  Feloney 
Lesley  College 
Cambridge,  MA 


TPE  8851042 
FY88  $203,855 
Other  SEC 


**Project  SPARK;  Private  Sector  Partnership  to 
Kindle  Young  Women ' s  Interest  and  Involvement  in 
Science** 

Recognizing  the  problems  of  attracting  women  Into 
science-related  careers  and  the  critical  nature  of 
the  middle  school  years  in  career  decisions*  this 
project  will  develop  and  test  several  unique 
strategies  for  creating  and  sustaining  an  interest 
in  science  among  young  women,  F^^'rst*  all  the  science 
activities  will  be  built  from  personal  interest  of 
female    students   of    the   age   to   counter    the  often 


heard  complaint  by  girls  that  science  is  boring. 
Second,  the  science  activities  will  take  place  in  a 
variety     of     settings  traditional  school 

environments*  on  weekends*  at  home*  in  after-school 
clubs*  and  at  the  Boston  Museum  of  Science  —  to 
demonstrate  that  science  knowledge  and  activities 
relate  to  all  aspects  of  life .  Third,  the 
activities  will  be  led  by  women  who  are  models  for 
the  young  girls  —  women  scientists,  women 
relatives,  woJtien  teachers,  and  girls  from  older 
peer  groups  —  to  counter  the  male  dominant 
atmosphere  of  most  formal  scientific  environments. 
Finally,  the  whole  project  will  be  planned  and 
implemented  by  a  team  of  people  representing  school 
and  college  faculty,  business  and  Industry*  and  the 
Huseum  ot  Science,  The  hypothesis  that  the 
diversity  In  the  people  an^J  programs  involved  In 
this  project  will  significant ly  Improve  the 
probability  of  creating  an  interest  in  science  in 
young  women  will  be  tested. 

Cost  sharing  by  the  partners  will  total  25%  of  the 
MSF  funding. 


NETWORKS  PROGRAM 

George  E.  Hein 
Lesley  College 
Cambridge,  MA 


TPE  8350332 
Fy88  $47,538 
El em  Science 


**Elementary  Science  Assessment  Planning  Conference** 

There  is  a  growing  interest  in  the  country  for 
reform  in  the  area  of  elementary  science  education. 
While  most  science  educators  recognize  the  need  for 
hands-on  science  education,  those  currently  engaged 
in  reform  efforts  recognize  that  one  of  the  crucial 
failings  of  the  previous  curriculum  work  in  this 
area  was  the  inability  or  unwillingness  of 
developers  to  devise  new  forms  of  student 
assessment  to  meet  the  needs  of  material -based 
science  programs ,  This  proposal  is  for  an 
invitational  conference  to  address  the  need  for 
curriculum-^independent  tests  and  assessment  tools 
for  classroom  teachers  to  use  in  conjunction  with 
instruction .  Hew  ideas  about  elementary  science 
assessment  can  come  from  other  curriculum  areas 
(reading  and  writing) ,  recently  developed 
indicators  of  science  achievement  such  as  the 
National  Assessment  of  Educational  Progress 
assessment,  new  NSF- support  ed  curriculum 
development  s ,  and  research  on  ch  i Idr  en ' s 
conceptions  of  science.  The  conference,  based  on  a 
series  of  commissioned  papers,  will  address  how 
these  developments  can  form  the  basis  for  new 
instruments  and  methods.  The  result  will  be  a 
monograph  for  wide  dissemination  and  suggestions 
for  future  developmental  w^^rk  in  elementary  science 
assessment , 
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TEACHER  PREPARATIOH  PROGRAM 

Linda  Schulman 
Lesley  College 
Cambridge.  KA 


TPE  0652049 
FYde  $19d.791 
FYd?  $209,316 
FYaa  $206,135 
FYa9  $197,931 
FY90  $161,329 
Mathematics 


**A  Model  Program  for  Preparing  Pre-Service  Middle 
School  Science  and  Mathematics  Teachers'* 


crucial  problems  of  engineering  education  in  the 
U.S.  The  Forum  will  proceed  from  the  premise  that 
better  collaboration  of  these  types  of  institutions 
can  help  mitigate  the  problems  such  as  faculty 
shortages,  and  technical  obsolescence  of  faculty 
and  practicing  engineers,  which  face  engineering 
education  in  the  U.S.  A  three  day  workshop  format 
is  planned,  ^ith  participation  by  two  persons  from 
each  of  several  institutions  in  addition  to  those 
representing  the  members  of  the  Consortium. 


Lesley  College,  a  women's  undergraduate  college.  Is 
developing  a  program  for  preparing  preservice  middle 
school  science  and  mathematics  teachers.  Following 
the  recommendation  of  the  National  Middle  School 
Association.  the  program  will  provide  content 
concentration  in  two  areas,  science  and  mathematics. 
The  project .  now  beginning  its  second  year,  is 
designing  a  sequence  of  40  credits  i^i  mathematics 
and  science.  including  nine  ^ith  an  unique 
interdisciplinary  focus.  Five  science  courses .  and 
five  professional  courses  will  be  developed  or 
modified.  The  interdisciplinary  component  elaborates 
the  interrelationships  between  mathematics,  science, 
society,  end  the  teaching  profession.  The  emphases 
is  to  be  on  methods  of  inquiry,  criteria  for  truth 
in  different  disciplines,  and  an  understanding  of 
the  nature  and  limits  of  knowledge.  The 
interdisciplinary  component  will  culminate  with  a 
student  research  project  in  the  natural  sciences 
using  scientific  and  behaviorel  science  methods.  The 
29-hour  professional  education  component  will 
culminate  in  an  all -integrating  seminar,  which  will 
challenge  students  to  create  new  visions  and 
alternatives  for  curriculum  development  and 
education.  The  program  is  being  developed  by  teams 
of  scientists  and  educators. 


The  project  incorporates 
with   the   public  schools 


collaborative  relations 

  ,   — „nd  a    science  laboratory 

resource  center  at  the  college.  The  project  is  also 
(developing  strategies  for  recruiting  talented  women 
into  the  middle  school  teaching  profession.  Thorough 
evaluation  is  an  important  element  in  the  program. 

The  project  director,  a  mathematics  educator ,  is 
assisted  by  members  of  Lesley  College's  scienoe  and 
mathematics  departments  dnd  by  a  distinguished 
advisory  committee. 


FACULTY  ENHANCEMENT 

Jamei        McCune  USE  dd54ie3 

Harold       Wachman  FYdd  $d5.569 

Earll  M.  Murman  Aeronautical  Eng 

Massachusetts  Institute  of  Technology 
Cambridge,  KA 


"A  Workshop  on  Teaching  Fluid  Mechanics  with 
Workstation  Based  Software" 

A  workshop  ^ill  be  held  at  MIT  during  the  summer  of 
196d  to  introduce  faculty  from  other  institutions 
to  the  possibilities  of  enhancing  the  teaching  of 
undergraduate  fluid  mechanics  ^ith  workstation 
based  software.  Twenty  participants  will  be 
introduced  to  this  new  media  using  software 
developed  over  the  past  four  years  at  MIT.  The 
participants  will  Le  encouraged  to  think  of  new 
uses  and  new  approaches  for  the  software,  asked  to 
develop  problem  sets,  and  required  to  critique  the 
workshop.  The  activity  will  expand  to  a  National 
level  a  collaboration  of  teachers  which  has  started 
at  MIT. 

In  addition  to  the  NSF  award,  participants ' 
institutions  will  contribute  about  15%  travel 
funds  toward  the  cost  of  the  project. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 


COURSE  AND  CURRICULUM 
Jack  L.  Kerrebrock 

Massachusetts  Institute  of  Technology 
Cambridge.  KA 


"Workshop  on  Engineering  Education 


USE  0751507 
FYd?  $35,000 
FYda  $94,948 
Engineering 


The  Forum  on  Engineering  Education  (19d7)  is  being 
convened  by  a  Consortium  of  MIT.  Stanford  and  the 
University  of  California  at  Berkeley  with  the 
support  of  HSF.  as  a  first  step  toward  organization 
of  a  consortium  of  research  universities  and 
primarily  undergraduate  institutions  to  address  the 
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Seymour  A.  Papert  MDR  0751190 

Massachusetts  Institute  of  Technology  FYd7  $500,000 
Cambridge,  MA  FYd8  $500,543 

FYa9  $505. 557 
Elem  Science 


"Constructionism;  A  Hew  Opportunity  for  Elementary 
Science  Education" 

The  word  constructionism  is  a  mnemonic  for  two 
aspect  s  of  the  t  heory  of  science  education 
underlying  this  project.  From  construct i vis t 
theories  of  psychology  we  take  a  view  of  learning 
as  a  reconstruction  rather  than  as  a  transmission 
of  knowledge .  Then  we  extend  the  idea  of 
manipulative  materials  to  the  idea  that  learning  is 
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most  effective  when  part  of  an  actiuity  the  learner 
experiences  as  constr.ict ing  a  meaningful  pro(?uct. 

Specifically  a  set  of  new  materials  will  be 
developed  for  learning  science  in  elementary 
schools.  The  materials  use  a  new  cut  across  science^ 
organizing  many  traditional  concepts  under  the 
heading  of  motion  science^  information  science^  and 
color  science. 


of  well-balanced*  modern  laboratory  experience. 

Many  of  the  changes  were  initially  implemented 
using  a  loaned  FTIH  instrument  <  which  were  made 
permanent  by  this  project  enhancing  both  the 
academic  and  professional  programs. 

The  grantee  is  matching  the  award  from  non-*Federal 
sou rces. 


The  materials  will  be  designed  to  make  better  use  of 
the  leuel  of  computer  presence  that  is  nov?  becomirjg 
common  in  schools^ 

The  design  of  the  new  materials  pays  spe^dal 
attention  to  the  role  of  af fectiue.  cultural^  and 
gender^related  facets  of  learning  science. 

The  materials  will  be  developed  in  an  inner  city 
public  school  in  Boston  and  evaluated  in  a  numb^\r  of 
test  sites  at  associated  schools  in  several  s totes 
for  dissemination  to  schools  covering  the  full  rang^ 
of  socio-cultural  variation  in  American  education. 


COUHSE  AND  CUIIRICULUM 

David  G.  Wilson  U$E  6654570 

Massachusetts  Institute  of  Technology  FY66  $216,022 

Cambridge*  MA  Engineering 


"^Education  for  Engineering  Design" 

The  object  of  this  project  is  to  provide  self-study 
resources  for  students  who  perceive  that  their 
preparation  for  design  courses  is  inadequate;  in  some 
respects.  The  same  resources  can  give  infonnation  in 
depth  to  more  advanced  engineering  students,  h 
computer-based  system  that  will  sllow  students  to 
design  components*  to  choose  methods  of  assembly* 
and  to  select  data  is  to  be  developed.  Such  a  system 
gives  information  presently  not  available  in  any  one 
textbook*  and  could  provide  remedial  and  advanced 
guidance  for  freshmen  and  more  advanced  students.  It 
is  capable  of  continual  updating  and  enhancement. 

This  project  is  co- funded  with  the  NSF  Directorate 
for  Engineering. 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

Ronald  M.  Pike 
Merrimack  College 
North  Andover.  MA 


USE  6651510 
Fy66  $23,000 
Chemistry 


**An  Integrated  Four  year  Spectroscopy  Program" 

Courier  Transform  Infrared  (FTIH)  Spectroscopy  is 
being  incorporated  into  an  integrated  four-year 
spectroscopy  sequence  and  into  professional 
education  programs.  The  program  is  impacting  the 
laboratories  in  General ,  Organic.  Inorganic. 
Physical ,  Analytical  and  Biochemistry ^  as  well  as 
senior  research .  The  addition  of  FTIR  upgraded  the 
instrumental  facilities  and  is  allowing  the  offering 


COLLEGE  SCIENCE  INSTRUMENTATION 

Zvi  Szafran  USE  6652203 

Kerrimack  College  FY66  $34,937 

North  Andover*  MA  Chemistry 


'^Nuclear  Magnetic  Resonance  Instrumentation 
Enhanced  Undergraduate  Instruction" 


for 


The  level  of  instruction  of  undergraduate  Chemistry 
is  being  improved  through  the  acquisition  of  a 
Proton  Nuclear  Magnetic  Resonance  $pectrometer . 
Existing  courses  being  impacted  by  this  proposal 
include;  Organic  Chemistry*  Inorganic  Chemistry, 
Physical  Chemistry,  Chemical  Instrumentation* 
General  Chemistry*  and  Senior  Research.  In  addition 
two  courses  for  professionals.  "Chemical 
Instrument  at ioTi**  and  "Microscale  Quali  tative 
Organic  Analysi  s"*  are  being  improved.  The 
instrument  is  making  it  possible  to  integrate  the 
laboratory  experience  with  the  lecture  material  In 
the  areas  of  str>icture  identification,  quantitative 
analysis ,  kinetics  *  and  industrial  chemistry. 

The  grantee  Is  matching  the  NSF  award  from 
non- Federal  funds. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Peter  J.  Gruber 
Mount  Holyoke  College 
South  Hadley.  MA 


U$E  6851401 
Fy66  $37,053 
Biology 


**Equipment  to  Modernize  an  Undergraduate  Physiology 
Curriculum** 

While  students  were  receiving  a  modern  view  of 
physiology  In  their  classrooms,  their  physiology 
laboratory  experiences  before  the  advent  of  this 
project  in  many  instances  were  quite  inadequate. 
Many  of  introductory  and  intermediate-level 
laboratories  or  projects  were  of  a  descriptive 
rather  than  an  analyticaJ  nature.  Other 
physiology- related  laboratories  or  projects 
employed  somewhat  primitive  equipment.  A  modern 
study  of  physiology  even  at  the  undergraduate  level 
requires  considerably  more  sophisticated  equipment 
and  methodologies  than  were  available. 

The  objectives  of  this  project  are  to  enhance  the 
quality  of  the  laboratory  in  several 
physiology-related  courses  by  moving  the  laboratory 
experienc:^  from  the  descriptive  to  the  analytical. 


ERIC 


251 


DIRECTORY  OF  AWARDS  - 


-  FISCAL  YEARS  1  987 


-  88 


191 


with  the  new  equipment  and  the  new  or  modified 
procedures  recently  introduced,  students  are  able  to 
make  accurate  collections  of  complex  and  meaningful 
data  and  to  analyze  it  in  the  manner  of  the  modern 
physiologist.  Equipment  includes  a  number  of 
di  f f erent  t  ransducers .  and  two  multi  purpose 
minicomputers  complete  with  the  hardware  and 
softt^are  needed  to  interface  witU  this  equipment  in 
a  number  of  different  configurations  to  study 
elements  of  both  plant  and  animal  physiology. 

The  grantee  institution  is  matching  the  N5F  at^ard 
with  an  equal  sum  obtained  from  non-Federal  sources. 


TEACHER  EHHANCEMEHT  PROGRAM 

Martin  A.  Simon 
Mount  Holyo^e  College 
South  Hadley.  MA 


TPE  8552391 
FY86  S292.677 
FY88  $166-278 
Mathematics 


** Educational  Leaders  in  Mathematics  Project** 

This  project  will  serve  120  exemplary  mathematics 
teachers  from  the  western  Massachusetts  and 
Connecticut  area.  The  overall  goals  of  the  multi- 
year  project  involve  the  updating  and  deepening  of 
the  participants '  mathematical  understanding  and 
teaching  methodology  (with  emphasis  on  problem 
solving  and  the  cons tructi vis t  perspective) ,  the 
networking  of  the  staff  and  participants  through 
regular  school  visitations  and  group  workshops,  the 
conduct  of  frequent  in-service  sessions  by  the 
participants  in  their  school,  and  investigation  of 
the  model's  effectiveness. 


TEACHER  EHHANCEMEHT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 


Deborah  Schifter 
Mount  Holyoke  College 
South  Hadley,  MA 


TPE  8850490 
FY88  S138,201 
FY89  S206,239 
FY90  S100,590 
Mathematics 


""Mathematics  Leadership  Network"" 

The  main  goals  of  the  project  are  to  offer  a 
comprehensive  mathematics  inservice  program  to  125 
teachers  in  southwestern  New  England  over  a  period 
of  two  years  plus  follow-up  activities.  The 
participants  are  to  learn  how  to  serve  as  resource 
teachers  in  their  respective  school  districts .  The 
program  builds  on  a  previously  funded  project  whose 
primary  focus  was  directed  to  elementary  school 
teachers.  This  project  expands  the  previous  efforts 
to  offer  experiences  to  elementary  and  secondary 
teachers.  Also,  the  model  developed  in  the  previous 
project  is  to  be  expanded  here,  both  in  subject 
matter  background  and  in  pedagogical  considera- 
tions, especially  with  emphasis  of  the 
constructivist  approaches  to  mathematics 
instruction.  There  are  four  components  to  the 
present  project:  a  two-week  summer  institute  to 
provide  concentrated  and  intense  activities:  follow- 
up  during  the  academic  year  by  project  staff  to  help 
the  partici  pants  implement  the  pedagogical 
structures;  academic  courses  offered  during  the 
school  year:  and  finally,  a  supervised  internship  as 
resource  teachers.  The  project  was  designed  with 
local  support  and  guidance  as  an  outgrowth  of  the 
previously  funded  project  and  in  response  to  needs 
expressed  by  teachers  and  administrators  who 
participated  in  the  earlier  project.  The 
participants  are  selected  from  among  those 
recommended  by  the  school  districts  that  have 
committed  to  the  project .  The  cost  sharing  is 
S182, 101,  which  is  41%  of  the  funds  requested  from 
the  National  Science  Foundation. 


Abha  Sur 

Mount  Holyoke  College 
South  Hadley.  MA 


USE  8750925 
FY87  S21.275 
Chemistry 


"Instrumentation 
Laboratory"" 


for     the     Physical  Chemistry 


The  recent  acquisition  of  a  Fourier  Transform 
Infrared  Spect  rophotometer  is  enabling  the 
Chemistry  Department  at  Mount  Holyoke  College  to 
significantly  expand  the  scope  and  sophistication 
of  the  laboratory  curriculum  in  physical  chemistry, 
in  a  methods  of  measurement  course,  in  micro-scale 
organic  chemistry  and  in  independent  research. 


COLLEGE  SCIENCE  INSTRiniENTATION 

Robert  J.  Weaver 
Harriet  PollarSek 
Mount  Holyoke  College 
South  Hadley.  MA 


""Computer  Laboratory 
Experiment  a  t  ion  ** 


for 


USE  8750848 
FY87  S36.525 
Mathematics 


Mat  hematic al 


The  Mathematics  Department  at  Mount  Holyoke  College 
will  purchase  a  micro  VAX- II .  peripherals,  and 
software  in  order  to  establish  a  mathematics 
computer  laboratory  to  be  used  in  three  ways . 
First .  students  in  a  course,  required  of  majors, 
called  Laboratory  in  Mathematical  Experimentation, 
will  investigate  mathematical  problems  which  are 
best  attacked  using  a  computer.  Examples  of  these 
are  topics  in  chromatic  polynomials  and 
unimodality:  topics  dealing  with  prime  numbers; 
randomness;  chaotic  dynamical  systems :  the 
Mandelbrot  set.  This  laboratory  will  force  students 
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to  come  to  grips  with  mathematical  ideas  through 
experimentation  and  conjecture^  ensure  some 
proficiency  with  tha  computer,  and  help  foster 
precise  thinking  and  i^riting.  Second,  in  advanced 
courses  atudenta  can  build  on  their  experience  in 
the  laboratory  to  use  the  computer  more  easily  to 
work  on  interesting  problems ^  Third,  in  senior 
independent  work  the  availability  ot  the  computer 
will  increase  the  number  and  sophistication  ot 
independent  projects  available  to  a  students  and  she 
will  have  had  considerable  experience  so  that  she 
can  atart  the  project  at  a  higher  level. 


FACULTY  ENHANCEMENT 

Kenneth  L.  Williamson 
Mount  Holyoke  College 
South  Hadley.  MA 


""MiCTOScale 
Institute"" 


Organic     Experiments : 


USE  3354142 
FY83  $47,915 
Chemistry 


Summer 


A  new  approach  to  teaching  undergraduate  Organic 
Chemistry  lab  ia  to  carry  out  the  experiments  on 
1/lOOth  to  1/lOOOth  the  scale  previously  used.  In 
this  way  student  exposure  to  substances  which  are 
toxic ^  flammable^  corrosive,  carcinogenic^  terato- 
genic^ and  mutagenic  is  reduced  by  a  corresponding 
amount  and  there  are  concomitant  savings  in  the 
disposal  of  laboratory  waste  and  the  purchase  of 
reagents  and  solvents «  Since  the  apparatus  and 
techniques  di  f  fer  from  those  used  In  the  past , 
faculty  need  some  guidance  before  embarking  on  this 
way  of  teach Ing  the  undergraduate  organic 
laboratory.  To  this  end  three  week-long  workshops  on 
teaching  microscale  organic  experiments  will  be 
conducted  at  Mount  Holyoke  College  in  June  of  1933. 
Participants  will  have  an  opportunity  to  carry  out 
microscale  experiments  under  the  guidance  ot  the 
project  director*  the  author  of  a  recent  laboratory 
manual  in  microscale  organic  chemistry^  assisted  by 
undergraduates  who  have  helped  develop  these 
experiments . 

In  addition  to  fiSF  funds*  participants'  institutions 
will  contribjte  about  40%  in  travel  costs  toward  the 
cost  ot  the  project. 


hearing,  or  mobility.  They  will  document  and  share 
with  other  museums  the  successful  methods  and 
techniques  used  in  the  exhibition  development 
process  in  an  effort  to  improve  barrier  free  access 
in  the  country's  more  than  600  science  and  natural 
history  museums. 

The  museum  has  completed  a  preliminary  needs 
assessment  with  the  assistance  of  handicapped 
consultants^  developed  alternative  design  solutions 
to  problems  of  limited  accessibility  and  effective- 
ness for  the  hall's  existing  dioramas*  and 
organized  a  design  team  that  includes  senior  museum 
exhibition  and  education  staff  and  a  handicapped 
scientist  and  educator  as  Co-PI.  The  Massachusetts 
College  of  Art's  Adaptive  Environments  Center  will 
provide  assistance  in  design  for  the  handicapped 
and  evaluation  will  be  under  the  direction  of 
George  Hein*  head  of  Lesley  College's  Program 
Evaluation  and  Research  Group. 

Following  an  extensive  design  and  evaluation 
process,  new  exhibit  units  will  be  constructed  as 
educational  adjuncts  to  the  existing  hall  of 
dioramas,  and  the  impact  of  the  changes  will  be 
assessed,  as  part  ot  a  dissemination  plan  that  will 
include  popular  and  professional  papers  and  a  ^'how 
to""  work  book  distributed  to  science  museum  exhibit 
designers  with  the  assistance  ot  the  Association  of 
Science  Technology  Centers  and  the  American 
Association  for  the  Advancement  of  Science. 


TEACHER  EFIHANCEMENT  PROGRAM 

Frank  Gardner 
Museum  of  Science 
Boston*  MA 


TPE  3554405 
FY36  $332,770 
FY83  $150,000 

Elem  $cience 


INFORMAL  SCIENCE  EDUCATIOH 

Lawrence  Bell 
Betty  Davidson 
Charles  Howarth 
Museum  of  Science 
Boston «  MA 


MDR     36  52311 
FY37  $199,528 
Mu  seums 


"Making  Natural  History  Exhibits  Mu It i- Sensory; 
Improving  Learning  for  Disabled  Visitors** 

The  Museum  ot  Science  in  Boston  proposes  a  major 
modification  of  its  permanent  Hew  Englanci  Wildlife 
Zones  exhibition  hall  in  order  to  improve  its 
effectiveness    with    visitors    with    impaired    sight . 


^'Collaborative  Institute  for  Impvoving 
Literacy  Among  Elementary  School  Teachers" 


Science 


Museum  Institute  for  Teaching  Science,  MITS,  is  a 
collaborative  project  of  the  Arnol^I  Arboretum,  the 
Boston  Chilciren '  s  Museum,  the  Boston  Zoological 
Society^  the  Massachusetts  Audubon  Society,  the 
Museum  of  Comparative  Zoology.  the  Museum  ot 
Science,  and  the  Hew  Englanci  Aquarium.  During 
three-week  summer  institutes  85  elementary  teachers 
are  provided  with  information  and  skills  to  improve 
the  sci  ence  process  and  cont ent  in  their 
classrooms,  increase  their  science  literacy  and 
gain  a  positive  attitude  about  teaching  science.  A 
program  newsletter  Science  is  Elementary"  is 
distributed  to  a  broad  audience. 
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Informal  science  education 

Leslie        Kaufman  MDR  6650095 

Richard  Lyons  i<Y66  $  $1,050 

New  England  Aquarium  Corporation  FY87  $212,921 

Boston.  MA  Museums 


'^The  Thinking  Gallery:  Development  of  an  Inquiry- 
Driven  Gallery  in  a  Living  Museum"* 

The  New  England  Aquarium  will  develop  an  "inquiry- 
driven"  gallery  for  the  study  of  aquatic  sciences  in 
a  move  to  go  beyond  the  "naming'^  experiences  in 
biology  and  environmental  education. 

The  project  will  focus  on  seven  conceptual  t heroes : 
1)  adaptation  and  evolution:  2)  habitat ;  3)  life 
cycles;  4)  development  and  metamorphosis;  5)  species 
interactions;  6)  energy  flow :  and  7)  signals  and 
senses.  The  exhibits  will  challenge  the  visitor  with 
questions,  puzzles  and  games.  Curriculum  materials 
will  be  developed  for  teachers  along  with  a  users 
guide  for  visitors.  Outreach  activities  are 
planned,  aimed  at  minority  students  and  visitors . 
The  Aquarium  serves  approximately  155.000  students 
and  over  one  million  visitors  every  year. 

The  redesigned  gallery  will  house  eight  tanks, 
ranging  from  a  series  of  small  tanks  with 
accompanying  video  clips  that  display  seldom  seen 
behaviors  such  as  the  **birth"  of  seahorses,  lobster 
molting,  etc .  to  three  250-gallon  tanks  that  will 
display  ancient  fishes  and  a  variety  of  species 
showing  different  kinds  of  locomotion,  color  and 
sound.  A  2500-gallon  tank  housing  a  school  of  fish 
will  demonstrate  different  ways  terrestrial  and 
aqu/itic  animals  sense  their  surroundings.  A  4000- 
gallon  floor-to-ceiling  tank  will  display  a  salt 
marsh  on  one  side  and  a  mangrove  forest  on  the  other 
and  a  6000-gallon  tank  will  house  large  groupers, 
moray  eels  and  small  gobies .  The  NSF  award 
represents  $273,971  out  of  a  project  total  of 
$857,98$. 


INFORMAL  SCIENCE  EDUCATION 
Valerie  Crane 

Research  Communications  Ltd 
Chestnut  Hill,  MA 


KDR  8652163 
FY87  $27,700 
Studies 


"Evaluation  of  a  TV  Science  News  Service" 

Commercial  television  Is  a  powerful  medium  that  has 
rarely  succeeded  in  bringing  scientific  and  techno- 
logical information  to  its  vast  viewing  public^  For 
approximately  eight  years  Don  Herbert  and  his  series 
"HOW  ABOUT..."  has  brought  science  news  to  millions 
of  viewers  across  the  country.  This  series  is 
carried  On  over  150  commercial  TV  stations  in  80%  of 
the  major  markets.  The  objectives  of  the  program 
are  to  further  the  public's  understanding  and 


appreciation  of  the  importance  of  science, 
technology  and  medical  research  to  our  way  of  life. 
Research  Communications  Ltd.  will  conduct  a  two- 
tiered  study  to  determine  the  impact  and 
effectiveness  of  these  news  inserts .  A  telephone 
survey  will  be  conducted  with  station  managers  and 
news  directors  to  document  the  decision-making 
process .  The  second  step  involves  a  series  of 
focus  groups  with  home  viewers  to  determine  the 
effectiveness  of  the  series.  Viewers  will  be  asked 
a  series  of  questions  as  well  as  responding  to 
sample  news  segments. 


RESEARCH  IN  TEACHING  AND  LEAHNING 


Valerie  Crane 

Research  Communications 

Chestnut  Hill,  MA 


Ltd 


MDR  6851073 
FY88  $184,384 
Mathematics 


"The  Study  of  Informal  Mathematics  Learning:  A 
Case  Study  Using  Square  One  TV* 

A  goal  of  this  study  on  informal  mathematics 
learning  is  to  increase  understanding  of  how 
perceptions  of  and  attitudes  toward  mathematics  can 
be  mediated  with  television  programming  Square 
One  TV  --  designed  for  this  purpose.  This  study 
will  be  conducted  to  determine  characteristics  of 
the  learner  and  informal  mathematics  learning 
experiences;  examine  the  viewing  experience  over  a 
four-  to  six-week  period  to  understand  the  context 
in  which  informal  mathematics  learning  occurs: 
determine  program  characteristics  which  facilitate 
positive  thinking  about  mathematics;  and  reveal 
affective  and  cognitive  outcomes  from  viewing 
including  part ici  pat ion  in  activities  while 
viewing,  follow-up  activities  which  result  from 
viewing,  and  change  in  perceptions  about  and 
attitudes  toward  mathematics.  One-on-one  in -home 
interviews  will  be  conducted  on  a  pre-  and 
post-test  basis  over  a  four-to  six-week  period  with 
600  child-parent  pairs .  Children  from  age  4  to  12 
and  one  of  their  parents  will  be  interviewed. 
Intermediary  telephone  interviews  will  permit 
careful  tracking  of  actual  viewing  time  and  of  what 
happens  during  viewing.  Three  conditions  for 
informal  learning  will  exist  between  the  pre-  and 
post-test.  Two  hundred  child  viewers  will  have  no 
encouragement  to  view.  another  200  will  be 
encouraged  to  view  a  designated  amount  of 
television  in  the  time  slot  when  Square  One  TV 
airs,  and  a  final  200  will  be  encouraged  to  view 
Square  One  TV  On  a  regular  basis.  Outcomes  of  the 
study  will  be  increased  understanding  of  informal 
mathematics  learning,  refinement  of  a  model  for 
informal  learning,  and  directions  for  research  in 
this  area. 
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TEACHER  04HANCET1ENT  PROGRAM 

Suaan  £,  Humphrls 

Sea  Education  Association 

Woods  Hole.  MA 


TPE  6652363 
FYe7  $155,000 
Marine  Science 


"^SEA  Experience:  A  Theoretical  and  Practical  Summer 
Program  of  Teacher  Enhancement  in  Marine  Sciences** 

This  program  offers  an  Intensive  five-week  summer 
educational  program  In  Marine  Sciences  for  upper 
elementary,  junior  high  and  high  school  teachers. 
The  program  Is  designed  to  provide  teachers  with  a 
general  knowledge  of  Marine  Sciences.  Ideas  for 
field  and  lab  work  that  they  could  Implement  in 
their  classrooms  and.  most  Importantly,  a  practical 
experience  of  working  and  living  at  sea  that  would 
build  confidence  in  their  understanding  of  the 
subject  > 

The  shore<-based.  three- week  component  will  b«  held 
In  Woods  Hole  and  will  consist  of  an  Intensive  50- 
hour  course  of  lectures,  labs,  workshops,  and  field 
trips  In  Marine  Sciences >  This  course  will 
enphaeize  the  basic  concepts  in  physics,  chemistry, 
geology.  and  biology  that  cen  be  conveyed  to 
students  through  studies  of  the  oceans.  It  will  be 
directed  towards  development  of  curricula  to  be 
Implemented  In  the  classroom.  in  addition,  two 
short  lecture  series  —  one  entitle<3  "Massachusetts 
and  the  See"  and  the  other  on  various  topics  In 
Nautical  Science  —  will  be  presented  In  order  to 
enhance  the  subsequent  experience  that  the  teachers 
will  have  at  sea> 

The  fiDsl  two  weeks  of  the  course  will  be  spent  on 
board  s  fully  equipped  oceanographlc  research 
vessel,  the  R/V  Westward,  where  the  practical  hands- 
on  experience  of  carrying  out  research  projects  and 
participating  In  the  operation  of  one  of  the  few 
remaining  "tall  ships"  that  practice  marine 
research,  will  build  confidence  In  the  scientific 
knowledge  the  participants  have  gained,  and  will 
refresh  and  revitalize  their  teaching. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  U,  Piper 
Simmons  College 
Boston,  MA 


USE  aS53324 
FY6e  $59,049 
Chemistry 


"Enhancement  of  the  Chemistry  Curriculum  by 
Repl  atrement  of  an  Outdated  Nuclear  Magnetic 
Resonance  Spectrometer  with  a  Fourier  Transform 
Spectrometer** 

A  Fourier  Transform  (FT)  Instrument  is  providing 
students  access  to  a  cent  ral  instrument  for 
ch em is try  analysis  and  providing  hit  her to 
unavailable  laboratory  experience  with  topics  now 
covered  In  the  curriculum  including  the  Important 
techniques  of  Carbon-13  NMR  spectroscopy  and  Fourier 
Transform  methods.  The  instrument  is  also  supporting 
a  new  Biochemistry  Program  which  1^  being  developed. 


The  instrument  purchased  is  flexible  enough  to  be 
used  with  the  lower  division  curriculum >  but  with 
specifications  which  permit  It  to  meet  the  demands 
of  advanced  courses  In  physical*  analytical, 
organic,  and  biochemistry.  The  instrument  is  also 
being  used  to  support  senior  research  projects. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


TEACHER  ENHANCEMENT  PROGRAM 

N>Sandra  Ullliams 
Velda  Goldberg 
Herbert  Pandlscio 
Simmons  College 
Boston,  MA 


TPE  6751346 
FY67  $150,631 
FY69  $240,626 

El em  Science 


"Administrator-Teacher  Partnerships  In  Elementary 
$chool  $clence** 

This  project  is  aimed  at  improving  science 
education  at  the  elementary  level  by  developing 
partnerships  between  elementary  school 
administrators  and  elementary  school  teachers.  To 
achieve  the  broad  goal  of  superior  science  and 
mathematics  achievement .  all  citizens,  not  only 
those  of  exceptional  ability,  must  be  versed  In 
science >  technology,  and  mathematics-  This  effort 
must  begin  at  the  elementary  level  with  rigorous, 
hands-on  programs .  While  many  pro j  ects  have 
contributed  to  some  aspects  of  the  problem  by 
addressing  teacher  competency,  retraining  and 
revitalization.  little  attention  has  been  given  to 
the  role  of  the  b\iildi:^.g-level  administrator. 

This  project  will  help  principals  and  teachers 
define  the  essential  characteristics  of  an 
excellent  science  program,  evaluate  their  own 
programs  and  bring  about  carefully  planned  change, 
first  within  Individual  schools  and  then  across 
districts.  Two  groups  of  35  principal /teacher  pairs 
will  attend  summer  workshops  at  Simmons  College. 
They  will  construct  specific  plans  for  improvement 
of  the  science  programs  in  their  schools  and 
districts  and  implement  their  plans  during  the 
academic  year  f  ol  lowing  ^s^^Ai  workshop .  Finally . 
both  groups  will  reconvene  to  discuss  the 
Implement  a  f- ion  of  their  plans,  evaluate  the  overall 
project .  and  formulate  ways  to  sustain  their 
partnerships  and  expand  their  networks.  This 
project  will  bring  together  representatives  from 
various  constituencies  —  principals,  teachers  and 
science  specialists  from  elementary  schools . 
university  and  industrial  scientists.  science 
miuseum  and  science  resource  center  personnel  —  to 
work  toward  excellence  in  elementary  science 
education. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Elizabeth  S«  Ivey 
Smith  College 
Northampton,  MA 


USE  8750163 
FYS?  $6,397 
Physics 


''Improvement  o£ 
Laboratory'' 


an  Advanced  Undergraduc.te  Acoustics 


This  project  will  improve  an  advanced  undergraduate 
teaching  and  research  laboratory  in  Acoustics  at 
Smith  Colloge.  the  Physics  Department  will  acquire 
the  capability  to  uae  holographic  interf erometry  to 
identify ,  demonstrate,  and  an±jlyze  the  vibrational 
modes  of  various  objects,  starting  with  musical 
instruments^  For  this  project  Smith  will  purchase  a 
vibration  isolated  optical  table  and  base,  vibration 
exciter,  accelerometer ,  digital  shutter,  variable 
attenuator/beam  splitter,  and  spatial  filter. 

The  Acoustics  course  requires  a  semester-long 
experimental  project  from  physics  majors  tatting  the 
course,  and  shorter  projects  may  be  elected  by  non- 
majors  .  In  addition ,  the  Acoustics  laboratory  is 
used  by  seniors  doing  Honors  and  Special  Studies 
projects.  Having  the  capability  to  use  holographic 
interf erometry  in  the  identification  of  vibrational 
modes  will  provide  several  additional  laboratory 
experiments  for  the  Acoustics  course  as  well  as 
giving  majors  another  technique  for  use  in  their 
experimental  projects. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Robert  N.  Leamnson 

Southeastern  Massachusetts  University 
North  Dartmouth,  MA 


USE  8851458 
FY88  $20,813 
Biology 


"Equipment  for  Isolating  Plasmld  DNA  and  Cytochrome 
p450  in  Undergraduate  Laboratories" 

Ihis  project  introduces  into  undergraduate 
physiology,  biotechnology  and  inolecul;:ir  biology 
laboratories  a  set  of  new  experiments  ':hat  involve 
the  isolation  of  the  microsome  compovient  of  cell 
lysates  and  closed-circular,  non -chromosomal  DNA 
from  bacteria.  The  new  ult racent rif uge  procured 
through  this  project  is  used  to  isolate  the 
microsome  fraction  from  cells  of  marine  animals  that 
have  been  exposed  to  xenobiotics  (artificially 
exposed  in  the  laboratory  or  exposed  via  polluted 
waters)  .  Students  study  the  ef  f  eel:  of  xenobiotics  on 
the  quantity  and  functions  of  the  mixed  function 
oxidase  system,  a  cytochrome  p450. 

In  other  experiments,  students  use  ult racent rif u- 
gation  to  isolate  and  charficterize  either  large 
endogenous  plasmids  from  Th5,obacillus  versutus  or 
closed-circular  DNA  vectors  carrying  a  variety  of 
inserts.  (Such  isolations  normally  involve  over- 
night cent rifugat ion  in  cesium  chloride/ethidium 
bromide,  with  or  without  prior  high  salt/SDS 
treatment.)  An  additional  longer-term  goal  is  for 


students  in  undergraduate  research  projects  to 
isolate  from  sucrose  gradients  E.  coli  minicells 
containing  the  T.  versutus  plasmid ,  In  all  cases 
the  expertise  and  support  materials  had  been 
available  to  do  these  projects,  but  a  reliable 
ult  racent  ri  f  uge  was  not .  The  new  equipment , 
therefore,  is  facilitating  useful  and  important 
curricular  changes « 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources^ 


RESEARCH  IN  TEACHING  AND  LEARNING 

Judith  E.  Sims-Knight 
James  J.  Kaput 

Southeastern  Massachusetts  Dniv 
North  Dartmouth,  MA 


MDR  5410:^16 
FYe5  $113.  91 
FYSe  $  55,510 
FY87  $  79,628 
Mathematics 


**Teaching  Students  to  Use  Mathematics:  Eliminating 
Errors  in  Mapping  from  Natural  Representational 
Systems  to  the  Abstract  Symbol  Systems  of 
Mathematics*' 

The  overall  goal  of  this  research  project  is  to 
understand  why  studnfrnts  have  difficulty  solving 
algebraic  word  problems  and  to  investigate 
instructional  materials  that  are  effective  in 
remedying  these  difficulties. 

In  previous  research ,  the  principal  investigators 
have:  1)  identified  several  component  stcills 
related  to  performance  on  a  particular  subclass  of 
algebraic  word  problems  that  require  students  to 
translate  problem  content  into  algebraic  form,  and 
2)  have  developed  techniques  to  help  students 
develop  these  component  stcills.  in  the  current 
study,  the  principal  investigators  will  conduct 
teaching  experiment  s  to  explore  whether  the 
specific  component  skills  are  necessary  and 
sufficient  to  overcome  the  problem-solving 
difficulties. 

Ihree  computerized  modules  for  teaching  underlying 
skills  will  be  developed  (one  in  algebraic 
transformations.  a  second  in  non algebraic 
transformations ,  and  a  third  in  algebraic 
s^bolization) .  Their  effectiveness  will  be  tested 
with  high  school  students  of  varying  mathematical 
abilities .  By  analyzing  data  on  individual 
measures  and  on  the  experimental  procedure,  the 
investigators  will  examine  how  individual 
differences  in  mathematical  ability  and  learning 
experiences  interact  in  their  influence  on  problem 
solving.  The  results  of  these  analyses  are 
particularly  relevant  to  the  practical  issue  of  how 
best  to  provide  the  experiences  necessary  for 
otherwise  competent  students  to  develop  problem- 
solving  skills  essential  for  succeeding  in 
mathematics  courses. 
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COLLEGE  SCIENCE  INSTRUMEHTATIOH 

Jefferson  T,  Turner  USE  QSSlHia 

Robert  H.  Caverly  FYSS  $66,422 

Southeastern  Kassachuset tea  University  Biology 
North  Dartmouth,  MA 


^'Scanning  Electron  Microscopy  for  Undergraduate 
Science  and  Engineering  Education"* 

Students  in  Biology,  Electrical  Engineering  and 
other  fields  of  study  learn  to  use  the  Scanning 
Electron  Microscope  (SEM)  for  measurements  related 
to  their  major  area  of  study,  A  formal  course  that 
teaches  students  the  principles  of  operation  and  the 
capabilities  of  the  SEM  as  well  as  the  procedures 
for  using  tho  instrument  is  offered  on  a  reg'jlar 
basis.  The  particular  instrument  has  several 
features  that  allow  measurements  not  possible  with 
instruments  not  possessing  these  features.  After 
completing  the  course,  the  students  have  access  to 
the  SEM  for  individual  project  work. 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  mdtch  for  the  HSF  award. 


mathematical  ideas  that  are  applicable  to  science^ 
social  science,  and  problem  solving ,  It  is  a 
vehicle  for  bringing  real  applications  of 
mathematics  into  the  classroom.  It  is  a  topic  that 
is  familiar  to  teachers.  And  calculators  and 
computers  provide  tools  for  collecting  and 
analyzing  data  in  the  classroom  that  previously 
have  not  been  available. 

This  project  will  develop  recommendations^ 
prototype  materials,  and  calculator  and  computer 
activities  to  be  infused  into  a  new  K-6  curriculum 
strand  on  data  analysis.  The  materials  will 
emphasize  age-appropriate  data  analysis  skills  such 
as  counting,  comparing,  classifying,  looking  for 
patterns,  finding  central  tendencies  and  variation, 
and  predicting  trends. 

This  project  will  target  a  broad  range  of  students, 
especially  those  who  have  historically  been 
under served  (girls,  minorities,  and  disadvantaged 
students) ,  Project  materials  will  reach 
approximately  10, 000  teachers  through  a  network 
that  will  distribute  a  newsletter  as  well  as  the 
student  materials.  Videotapes  will  be  produced  for 
use  in  teacher  education. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Chang-Ning  Uu 

Southeastern  Massachusetts  Univ 
fforth  Dartmouth,  MA 


RESEARCH  IN  TEACHING  AND  LEARNING 

Susan  J,  Russell  MDR  6B51114 

USE  8750943      Janice  R,  Kokros  FYSS  Sa9,977 

FYS?  $14,934      Technical  Education  Research  Center  FY69  $97,272 

Chemistry      Cambridge,  MA  Mathematics 


"The  Use  of  a  Computer-Interfaced  Differential 
Scanning  Calorimeter  in  the  Undergraduate 
Laboratory;     A  Class-Project  Oriented  Program" 

A  computer  -int  er faced  Dif  f  erent  ial  Scanning 
Calorimeter  is  being  used  in  the  polymer  chemistry 
laboratory  course  for  advanced  undergraduates  in 
chemistry  and  textile  chemistry  at  Southeastern 
Massachusetts  University,  A  class  project 
orientation  is  used  in  which  students  prepare  a 
series  of  liquid  crystal  polymers  with  different 
structured.  Characterization  data  is  obtained  using 
the  calorimeter  and  students  pool  their  results  to 
reach  conclusions  on  structure/property 
rel ationships , 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Susan  N^  Friel 
Susan  Jo  Russell 

Technical  Education  Research  Center 
Cambridge.  MA  02136 


MDR -8651649 
Fya6  $568,830 
Fy88  $372,863 

Mathematics 


"^Used  Numbers;     Collecting  and  Analyzing  Real  Data 

Data  analysis  can  provide  a  powerful  and  relevant 
approach  to  teaching  key  mathematical  skills  to 
elementary  school  children.  It  provides  a  meaningful 
context  for  the  use  of  computation  skills ,  it 
involves     students     directly     with  important 
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^'Constructing  Concepts  of  Average" 

The  goal  of  this  project  is  to  examine  how  people 
develop^  construct ,  interpret ,  and  represent 
concepts  of  central  tendency,  or  average.  From  this 
understanding^  more  effective  directions  for  the 
teaching  and  learning  of  statistics  at  the 
elementary  and  middle  school  levels  will  be 
derived.  Given  the  major  educational  thrust  toward 
statistical  literacy  for  all^  and  given  the  clear 
lack  of  research  on  what  children  understand  about 
statistics,  this  study  represents  an  important  step 
in  linking  research  to  emerging  mathematics 
teaching  practices , 

During  the  first  year  of  the  project ,  fourths 
sixth,  and  eighth  graders  as  well  as  teachers  of 
these  grades  will  be  interv^iewed  to  determine  how 
they  find  and  interpret  average.  Participants  will 
use  a  variety  of  materials  to  solve  and  represent 
problems  involving  engaging^  familiar,  quantitative 
data.  Analysis  of  these  interviews  will  identify 
the  concepts^  approach  es ,  mis concept  ions , 
representations,  and  rules  exhibited  by  individuals 
at  these  ages  *  A  theoretical  mofj<>l  of  conceptions 
of  average  will  be  constructed  from  the  first 
year's  analysis.  Based  on  this  nvodel^  a  series  of 
teaching  interviews,  using  concrete  and 
software -based  representations,  will  be  devised^ 
The  second  year ' s  research  wi  11  focus  on 
investigating  how  inadequate  cognitive  models  of 
average  can  become  more  complete  and  flexible. 
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APPLICATIONS  OF  ADVANCED  TECHNOLOGY 
Robert  Tinker 

Technical  Education  Research  Center 
Cambridge.  MA 


MDR  6319155 
FYe4  $926,004 
FYe5  $  17,220 
FYSS  $441,770 
FYe7  $305, 32B 
FYBB  $144,667 
MidSch  Science 


"Development  of  Microcomputer-Based 
Instructional  Materials** 


Laboratory 


This  project  seeks  to  develop  a  range  of 
microcomputer -based  laboratory  materials  for  general 
science  courses  in  the  middle  school  (grades  7.  6), 
The  material,  hardware  and  software,  will  be  tested 
in  representative  classrooms  and  modified  on  the 
basis  of  formative  field  testing.  An  extensive 
summative  evaluation  will  be  undertaken  to  test  the 
effectiveness  of  the  materials.  The  effort  will  be 
supported  by  applied  cognitive  research.  The  results 
will  be  disseminated  through  publications , 
newsletters,  symposia,  workshops*  and  commerciaX 
distribution. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 
Robert  F.  Tinker 

Technical  Education  Research  Center 
Cambridge^  MA 


MDR  6652120 
FY67  $  737,774 

Fyea  $i, 065.366 

Fy90  $  300.000 
El em  Science 


**National  Geographic  Kids  Network  Project** 

The  National  Geographic  Kids  Network  Project  is  a 
series  of  exciting^  flexible  elementary  science 
units  featuring  cooperative  experiments  in  which 
students  in  grades  4^6  share  data  nationwide  using 
telecommunications .  Topics  will  involve  students  in 
issues  of  teal  scientific,  social,  and  geographic 
significance.  Combining  basic  content  from  typical 
school  curricula  and  guided  in^iry  learning^  the 
Network  Project  can  be  used  to  supplement  textbooks 
and  existing  materials  or  to  form  complete  year- 
long science  courses. 

Technical  Education  Research  Centers  will  produce 
six  units  and  software  for  sending,  processing,  and 
displaying  data .  The  National  Geographic  Society 
will  develop  at  least  four  additional  units^  pub- 
lish all  the  materials .  and  provide  teacher 
development  assistance.  Materials  and  telecommuni- 
cations will  be  designed  for  practicality  in 
partnership  with  experienced  classroom  teachers  and 
administrators.  The  telecommunications  will  be 
software-controlled  for  ease  of  use  and  reliability. 
The  National  Geographic  Society  and  a  network  of 
professional  organizations^  state  education 
agencies^  and  museums  wilx  widely  disseminate 
information  about  the  program.  Local  support  and 
technical  assistance  will  be  generated  through 
industry  members  of  the  Triangle  Coalition  for 
Science  and  Technology  Education,  school  boards,  and 
communi  ty  groups . 


ERIC 


Refinements  to  the  project  will  include  the 
addition  of  electronic  mail  and  electronic  bulletin 
board  functions  that  will  foster  creativity  and 
encourage  kids  and  teachers  to  develop  their  own 
experiments  as  follow-ons  to  the  organized 
activities .  Also,  the  project  is  creating  several 
good  opportunities  for  research  into  how  girls* 
participation  in  science  can  be  supported,  how 
children  learn,  and  how  teacher  training  and 
support  can  be  delivered  via  telecommunications 
networks* 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 

Robert  F.  Tinker  MDR  6550373 

Nancy  Roberts  FY86  $349,976 

Technical  Education  Research  Center  FY67  $149,260 

Cambridge,  MA  MidSch  Science 


**^todeling:  Instructional  "M^^terials  and  Software 
for  Theory  Building" 

The  goal  of  this  project  is  to  give  students  in 
grades  7-12  tools  and  materials  to  understand 
complex  systems.  Students  will  be  able  to  create 
models  of  complex  situations  and  evaluate  the 
correctness  of  their  models  using  empirical  data, 
in  short,  they  will  be  able  to  build  and  test 
theories,  and  apply  these  skills  to  the  sciences. 

This  goal  will  be  accomplished  by  a  thre'^-phase 
project  to  develop  powerful^  fast  software  packat^es 
with  good  user  interfaces  that  allow  easy  model 
creation  and  testing^  together  with  a  sequence  of 
instructional  material  using  this  software.  This 
project  funds  the  fiist  phase  of  this  effort  during 
which  prototype  software  and  material  will  be 
developed^  tested  and  published.  The  resulting 
curriculum  materials  will  be  widely  disseminated 
through  newsletters,  symposia .  teacher  workshops, 
professional  presentations  and  commercial 
publication* 

The  material  will  be  developed  by  Technical 
Education  Research  Center  <TERC)  with  the 
collaboration  of  leading  educators  a<id  area 
schools. 


FACULTY  ENHANCEMENT  PROGRAM 

George  $.  Mumford 
Tufts  University 
Med ford,  MA 


USE  6654201 
FY88  $46,333 
As  tronomy 


"workshop  for  Instructors  of  Introductory 
Astronomy" 

Portable  equipment  and  other  relatively  inexpensive 
devices  can  be  used  to  stimulate  student  interest 
in  Astronomy  provided  that  the  instructor  has  the 
appropriate  background.  This  wor  ksjiop  is 
particularly    for    faculty    who    teach  Introductory 
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Astronomy  courses  but  who  have  had  limited 
professional  training  in  the  field.  These 
instructors r  at  both  2-  and  4-  year  coJ  leges  will 
participate  in  a  two-week  workshop  involving  various 
activities  that  illustrate  the  methods  of  Astronomy 
and  that  will  enhance  undergra<^uate  teaching 
programs . 

Through  the  Center  for  Science  and  Mathematics 
Tcachingr  new  technologies  will  be  introdacedr  while 
in  other  daily  sessions  participants  will  be 
actively  involved  in  the  type  of  exercises  they 
might  use  with  their  students .  Two  field  trips  are 
planned:  to  introduce  participants  to  certain 
aspects  of  radio  astronomy;  andr  at  night r  as  a 
follow*up  to  a  session  on  astrophotography.  In  four 
evenings  scientists  at  Tufts  will  discuss  their 
current  research  in  relevant  fiel(3s. 

in  addition  to  the  ffSF  funds  r  participants  will 
contribute  aoout  10%  in  travel  expenses  toward  the 
cost  of  operation  of  the  project < 


TEACHER  PREPARATION  PROGRAM 

Ronald  Thornton 
Tufts  University 
Bedford.  MA 


TPE  8751461 
FYee  $112,924 
Fy90  $  36.609 
MidSch  Science 


TPE  8751372 
FYS?  $40,433 
Commanications 


:jEtworks  program 

Judith  A.  Kelley 
Stephen  J.  Gerome 
Elaine  Adams 
Marilyn  0  Brien 
University  of  Lowell 
Lowell r  MA 


"HVSTSN  -  A  Strategy  for  a  w<jrkshopa/Coinputer 
Conferencing  Teacher  Network  Supp^rx;  Group 

The  primary  goal  cf  this  project  is  to  evaluate  the 
effectiveness  of  linking  computer  conferencing  and 
workshops  as  a  strategy  to  reinforce  and  motivate 
teachers  to  put  to  use  in  their  classrooms  and 
laboratories  what  they  learn  in  workshops,  to 
encourage  teachers  to  develop  modifications  of 
ideas  and  methods  they  have  been  exposed  to  in 
workshopsr  and  to  stimulate  the  creation  and 
sharing  of  new  ideas  among  te^chers^ 

Those  participating  in  the  study  are  science 
teachers  in  the  Merrimack  Valley  of  Massachusetts 
teaching  in  public  schoolsr  private  schools,  and 
colleges  *  This  mix  of  participants  *  collabora tini 
as  equals  and  colleagues .  is  a  special  feature  of 
this  study. 

The  outcome  of  this  project  will  be  useful 
information  F  both  for  those  who  give  workshops  and 

foster  the  use  of  computer 
teachers.  The  project 's 
will  have  broad  application 
as  a  useful  model  for  the  collaboration  of  science 
teachers  - 


for   those  seeking  to 
conf  ereiicing  among 
successful  conclusion 


RESEARCH  IN  TEACHING  AND  LEARNING 


"Tools  for  Scientific  Thinking:  Microcomputer- 
Based  Laboratories  for  Teaching  Science  Teachers" 

This  project  will  be  designed  to  educate 
participants  to  become  aware  of  how  different 
teaching  methods  affect  student  understanding  of 
selected  science  concepts .  Building  on  teacher 
interest  in  doing  classroom  researchr  the  STAR  model 
will  bring  teachers  ^o  a  Riimirrr  \.irkshop  where  they 
will  become  part  of  a  classroom  research  team.  In 
order  to  study  hof/  teaching  methodology  effects 
learningr  the  middle  school  teachers  in  this  project 
will  need  to  acquire  a  deep  understanding  of  the 
science  topics  to  be  invetitigatedr  strategies  for 
teaching  for  conceptual  changer  and  methods  for 
determining  levels  of  student  understanding.  The 
first  year' s  inservice  and  academic  year  follow-up 
will  deal  with  selected  physics  topics  and  the 
conceptual  change  teaching  model.  During  the  second 
year r  leaders  from  twenty- five  school  systems  will 
receive  instruction  so  that  they  cati  conduct  similar 
projects  in  their  own  systems,  years  three  and  four 
will  involve  expanding  the  model  to  the  life  and 
earth  sciences .  During  year  fiver  a  guide  for 
developing  such  inservice  programs  will  be  produced 
and  disseminated. 


John  J.  Clement 

University  of  Massachusetts  Amherst 
Amherst r  MA 


MDR  6751396 
FY88  $l53r9l5 
Fy69  Sl57.48e 
FY90  $l66rl77 
Physics 


"'Strategies  for  Overcoming  Misconceptions  in 
Science" 

There  is  now  a  significant  body  of  literature 
documenting  misconceptions  harbored  by  science 
students  which  are  quite  widespread  and  which  are 
surprisingly  resistant  to  change  during  instruc- 
tion. For  many  students  r  such  misconceptions  are 
critical  barriers  which  prevent  the  attainment  of 
conceptual  understanding.  This  project  will 
investigate  some  promising  strategies  for 
overcoming  misconceptions  in  high  school  physics 
courses.  The  project  will:  <1)  conduct  research  on 
students '  misconceptions  and  potentially  useful 
physical  intuitions;  (2)  develop  innovative  lessons 
for  dealing  with  several  specific  misconceptions  in 
mechanics;  (3)  evaluate  their  effectiveness  in  high 
school  classrooms;  (4)  conduct  tutoring  experiments 
in  order  to  study  student  learning  processes  in 
detail  and  to  compare  alternative  teaching  methods; 


ERIC 


250 


DIRECTORY  OF  AWARDS        FISCAL  YEARS  1987  -  88  199 


(5)  formulate  general  principled  of  In^truotion  for 
dealing  with  misconceptions  in  physics  with  possible 
applications  to  other  areas  of  science  and 
mathematice.  Research  that  leads  to  such  principles 
for  instruction  is  seen  as  essential  for  guiding  the 
national  development  of  effective  new  course 
materials  and  software  for  students  and  teachers , 
Th«  project  will  be  carried  out  by  a  team  of  high 
school  teachers  and  researchers  who  have  workeH 
together  to  produce  innovative  lessons  and  research 
studies.  Thus,  the  project  will  be  working  directly 
at  the  interface  between  the  science  education 
reset^rch  community  and  the  classroom. 


redesigning  introductory  science  and  mathematics 
courses ,  The  conference  will  seek  to  produce 
collaboration  among  scientists «  mathematicians, 
educators,  and  cognitive  scientists  in  modernizing 
course  content ,  incorporating  recent  educational 
research  results,  and  in  the  case  of  science 
courses,  providing  opportunities  for  hands-on 
experiences .  If  the  conference  is  successful ,  the 
result  should  be  the  development  of  introductory 
science  courses  in  which  elementary  education 
majors  and  liberal  arts  majors  will  gain  a  better 
understanding  of  science  concepts  and  the  nature  of 
scientific  inquiry.  Cost  sharing  for  the  conference 
by  the  University  of  Massachusetts  is  20%, 


TEACHER  FREFARATIOH  PROGRAM 

Jack  Lochhead  TFE  8751491 

University  of  Massachusetts  Amherst  FYS?  S118,787 
Amherst,  MA  FY88  $228,699 

Fy89  $139,086 
General  Sci  Educ 

"A  Constructivist  Approach  to  Science  Education** 

The  University  of  Massachusetts  at  Amherst  will 
create  within  the  general  education  context  a  series 
of  courses  that  will  provide  education  majors  with  a 
comprehensive  constructivist  perspective  concerning 
science  and  mathematics  instruction ,  Because  the 
courses  that  will  be  designed  tire  intended  for  a 
broader  audience  than  the  education  major,  not  only 
will  students  of  other  majors  reap  the  benefits  of 
this  epistemo logical  approach ,  but  the  education 
majors  will  have  the  experience  of  being  taught  as 
they  should  teach. 

The  individual  components  of  the  project  consist  of 
the  modification  and/or  development  of  (1)  a  faculty 
seminar  on  constructivism,  (2)  a  basic  mathematics 
course,  <3)  an  xindergraduate  course  on  the  learning 
of  mathematics  and  science,  (4)  an  interdisciplinary 
science  laboratory  course,  and  (5)  an 
interdisciplinary  science  course,  to  accomplish 
^.hese  tasks  an  interdisciplinary  team  of  eight 
scientists  and  mathematicians ,  two  educators,  and 
two  teachers  will  study  recent  developments  in  the 
theory  of  science  learning  and  apply  them  to  the 
construction  of  the  new  courses. 


TEACHER  FREFARATIOH  PROGRAM 

Jack  Lochhead  TFE  8650402 

University  of  Massachusetts  Fy88  S40,035 

Amherst,  MA  Other  rOEC 

**A  Planning  Conference:  Science  Courses  for  Teacher 
Preparation** 

The  University  of  Massachusetts  will  plan  and 
convene  a  small  invitational  conference  to  stimulate 
science  and  mathematics  department  faculty  at  major 
research  universities  to  become  actively  involved  in 
the     scient  if  ic     preparation     of     teachers  by 

er|c 


APPLICATIONS  OF  ADVANCED  TECHHOLOCY 

Beverly  P,  woolf  MDR  8751362 

Edwina  P,  Riasland  FY87  $266,967 

University  of  Massachusetts  FY88  $281,239 

Amherst,  HA  Fy89  $273,925 

Computer  Science 

"Tools  for  Tutorial  'Conversation ;  Improving 
Science  Education  through  Heuristic  Simulation 
Tutors'* 

The  focus  of  this  project  is  building  a  mechanism 
for  managing  intelligent  tutorir.  j  discourse  and  on 
automating  the  process  of  transferring  such 
knowledge  from  t  ^achers  to  the  tutoring  system,  the 
first  research  area  focuses  on  problems  of  dialogue 
management  for  science  education  and  implements  a 
discourse  framework  -  a  virtual  machine  -  that 
enables  tutoring  feedback  in  the  form  of  examples, 
analogies,  and  simulations  within  interactive 
simulations.  The  virtual  mach  ine  is  being 
implemented  within  simulations  that  allow  a  student 
to  test  his/her  hypothesis  about  domains  such  as 
physics  and  astronomy,  specifically  static  dynamics 
and  celestial  mechanics. 

The  second  component  of  this  work  is  automation; 
the  process  of  transferring  knowledge  from  experts, 
such  as  teachers ,  psychologists ,  and  curriculum 
developers,  to  the  intelligent  tutors.  The  project 
seeks  to  build  programming- free  tools  for 
representing  tutoring  strategies,  domain  knowledge, 
and  intervention  tactics*  These  tools  are  designed 
to  assist  teachers  in  visualizing  their  science 
knowledge  in  a  form  amenable  to  Artificial 
Intelligence  systems  and  in  encoding  this  knowledge 
in  the  form  of  examples,  analogies,  or  remediation 
techniques , 

An  FY88  supplement  to  this  grant  allows  the 
extension  of  this  project  to  amploy  a  faculty 
member  from  an  institution  with  limited  research 
opportunities ,  who  has  a  background  in  artificial 
Intelligence  and  in  science  and  mathematics 
education,  particuXarXy  involving  minorities*  This 
faculty  member  wiXl  organize  and  direct  an 
institute  on  intelligent  tutoring  lystems  for 
teachers  and  will  involve  minority  public  school 
students  and  teachers  in  this  important  area  cf 
research, 

2  HO 


200 


NSF  DIRECTORATE   FOR   SCIENCE  AND  ENGINEERING  tOUCATION 


TPE  8751796 
Pyee  S392,638 
Chemistry 


TEACHER  ENHANCEMENT  PROGRAM 

Maurice  Eash 

William  G.  Hagar 

Martin  Poaner 

Walter  E,  Weibrecht 

University  of  Massachusetts  Boston 

Boston.  MA 


**Applicat  ions  of  Basic  Science  in  Industry  and 
Society  to  Enhance  Secondary  School  Science" 

This  project  provides  an  opportunity  for  secondary 
school  biology  and  chemistry  teachers  to  learn  and 
use  basic  science  concepts  and  theories  as  employed 
in  industry  for  developing  curriculum  units .  The 
project  is  predicated  on  the  thesis  that  a 
curriculum  that  is  developed  by  teachers  from  direct 
experience  will  induce  changes  more  quickly  in  new 
teaching  strategies  and  pro'^^jce  more  highly 
motivated  students  and  a  greater  understanding  of 
science. 

Visits  to  industries  and  science  agencies  are 
organized  to  provide  direct  experience  to  teachers. 
These  visits  will  be  supplemented  by  le  :tures  and 
laboratory  work  conducted  by  university  iLaff  paired 
with  experienced  high  school  science  teachers. 
Thre^-week  suTMtier  workshops  in  chemistry  and  biology 
will  be  held  during  the  summers  of  1988  and  1989. 
The  activities  will  continue  with  12  meetings  durin^j 
the  academic  year. 

This  project  will  assist  in  determining  i  f 
familiarity  with  equipment  and  practical 
applications  of  theories  and  concept?^  in  applied 
settings  will  build  motivation  for  pursuing  science 
careers , 


COLLEGE  SCIENCE  INSTRUMENTATION 

Barbara  S.  Beltz 
Beverly  A.  Blazar 
Wellesley  College 
Wellesley,  WA 


USE  6851888 
FY8e  $40.7^2 
Biology 


Because  the  methods  being  introduced  encompass 
several  disciplines.  specific  laboratory 
experiments  using  this  equipment  involve  a  variety 
of  courses  that  will  affect  approximately  1.250 
students  over  the  next  five  years.  The  exercises 
developed  as  part  of  this  program  will  enhance  the 
sophistication  of  the  overall  experience  available 
to  these  undergraduates  in  an  important  new  aroa  of 
Biology,  providing  them  with  a  deeper  understanding 
of  the  immune  response  and  of  the  uses  of 
immunological  techniques  to  detect  molecular 
change.  This  area  has  grown  exponentially  in  the 
last  two  decades.  Both  clinically  and 
experimentally,  new  assays  have  made  it  possible  to 
localise  and  quantitate  molecules  heretofore 
unknown. 

The  grantee  institution  i&  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUT^eUTATlON 

William  F.  Coleman 
Wellesley  College 
Wellesley>  MA 


USE    885224  5 
FY88  S24,300 
Chemistry 


"Purchase  of  Fluorescence  Spectrometer  in  Under- 
graduate Education'' 

A  Fluorescence  Spectrometer  and  accessories  is 
being  used  in  upper-division  teaching  and  in 
student  research^  The  instrument  is  being  used  in 
laboratory  courses  in  Inorganic  and  Analytical 
Chemistry,  and  in  undergraduate  research  projects 
in  Inorganic  Chemistry.  Biochemistry.  Physical 
Chemistry  and  in  joint  projects  with  members  of  the 
Biological  Sciences  Department.  In  the  teaching 
laboratories  experiments  have  been  designed  to  use 
fluorescence  to  measure  rates  of  fast  reactions  and 
to  illustrate  the  use  of  fluorescence  as  an 
analytical  tool .  Research  uses  are  in  projects 
dealing  with  the  photophysics  of  metal  complexes, 
membrane  properties  of  a  particular  class  of 
cyanobact eria.  measurement  of  crossl inking  in 
membrane  research  and  the  equilibration  between 
photosystems  I  and  II  in  plants. 

The  grantrje  is  matching  the  award  from  *ion-Federal 
souiTces. 


"Imimunological  Techniques  in  the  Undergraduate 
Laboratory'* 

Equipment  secured  through  this  project  is  being  used 
to  expand  the  variety  of  immunological  methods 
taught  to  undergraduates.  Specific  goals  are  {1)  to 
incorporate  assays  into  laboratory  sessions  to  study 
ingoing  immunological  activity:  and  (2)  to  localize 
and  quantitate  antigens  in  tissues  and  on  cells. 
Specific  methods  used  are:  immunocyto-  chemistry, 
radioimmunoassay^  blastogenesis  assays^  interleukin 
production  ^  western  blots^  and  51- chromium  release 
assays^  Several  major  pieces  of  equipment  are 
crucial  to  this  program:  a  cryostat.  cell  harvester. 
C02  incubator*  ganuna  counter,  sterile  benches.  -75 
degree  freezer,  and  a  centrifuge. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Theodore  W-  Ducas  USE  8750777 

Wellesley  College  FY87  S34,883 

Wellesley.  MA  Physics 

"Lasers  and  Other  Instrumentation  for  Modern 
Spectroscopic  Laboratories  in  the  Undergraduate 
physics  Curriculum" 

The  project  entails  the  coordinated  introduction  of 
modern  spectroscopy  laboratories  into  the  Wellesley 
physics  curriculum.  The  instrumentation  will  be 
used  in  the  sequence  of  student  work  that  includes 
the     modern     physics     course^     a     neyi  advanced 
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laboratory  course  and  student  research  projects. 
The  requested  system  includes  a  nitrogen  laser  and 
high  resolution  dye  laser,  a  boxcar  Integrator,  a 
broadband  light  source,  a  spectrometer  and  lock-in 
amplifier,  detectors  and  data  handling  electronics. 
It  is  designed  to  be  fleJ^ible  enough  to  handle  the 
range  of  spectroscopic  topics  that  will  be  covered 
in  the  associated  courses.  The  pulsed  dye  laser 
will  be  used  to  study  atomic  structure,  and  the 
broadband  light  source  will  enable  students  to  look 
at  simple  quantum  structure  in  solids.  In  the 
subsequent  advanced  course,  the  las<}rs ,  spectro- 
meter and  boxcar  will  be  employed  for  more 
sophisticated  studies  of  structure  and  decay  in 
atomic  and  condensed  matter  systems  and  of  non- 
linear effects*  Detailed  investigations  of  excitons 
and  the  band  structure  of  solids  will  be  made  with 
the  spectrometer  and  lock-in  ampl' jier.  This  work 
will  correspond  closely  to  the  material  covered  in 
the  Applications  of  Quantum  ^Techanics  course. 
Students  will  then  be  able  to  use  the  same  system 
and  the  skills  they  have  acquired  in  their  research 
and  honors  projects  while  working  with  professors 
who  taught  them  earlier  courses.  This 
instrumentation  represents  a  major  step  in  the 
upgrar*ing  of  the  physics  major  at  Wellesley .  The 
overli-v  of  skills  and  interest  on  the  part  of  the 
participating  faculty  makes  it  particularly 
appropriate  and  assures  continuity  in  its 
implementation . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mohammad  Khosrowjerdi 
Western  New  England  College 
Springfield,  MA 


USE  8750738 
FYS!  $40,464 
Mechanical  Eng 


""computer-Aided  Design  Hardware  and  Software  for 
Integration  of  CAD  into  the  Undergraduate  Mechanical 
Engineering  Curriculum" 

Under  this  project,  computer  aided  design  will  be 
integrated  into  the  mechanical  engineering 
curriculum.  The  laboratory  will  be  built  around  the 
Tektronix  4125  and  4129  uolor  graphics  workstations 
with  graphics  terminal These  in  turn  will  be 
networked  on  a  Data  General  MV  4D0D.  Among  the 
improvements  planned  are:  the  incorporation  of 
solid  modeling  techniques  into  the  freshman 
engi  nee ring  graphi  cs^  kinematic  movements  of 
linkages,  thermal  analysis  using  ANSYS,  the  analysis 
of  beams  using  an  in-house  developed  package,  and 
the  use  of  ANSYS  as  an  analytical  tool  in 
experimental  data  analysis.  It  is  expected  that  the 
laboratory  will  impact  all  four  years  of  the 
students  training  through  various  exercises « 


INFORMAL  SCIENCE  EDUCATION 

Paula  5.  Apsell 
Graham  Chei?^ 

WGBH  Educational  Foundation 
Boston,  MA 


MDR  0751B13 

Fvee  $500,000 

Bi  ol ogy 


"LIFE:  Cracking  the  Code  Can  Eight-Part  Prime-Time 
Television  Series  for  P^oadcast  on  PBS  in  the  Fall 
of  1990)" 

UCBH  Boston  and  its  NOVA  production  group  will 
produce  a  series  of  eight  one-hour  television 
programs  titled  "Life:  Cracking  the  Code".  The 
series  will  cover  recent  Ivances  in  molecular 
biology,  the  record  of  personal  quest  and 
achievement  of  many  of  the  biologists  who  have 
contributed  to  these  advances,  the  social  costs  and 
benefits  that  have  resulted^  and  the  ethical 
questions  that  ner^  knowledge  and  new  abilities  in 
biology  have  generated .  Individual  programs  will 
include  "The  Languag:?  of  Life"  on  the  discovery  of 
DNA '  s  role  in  molecular  biology:  "Molecular 
Machines"    on    proteins ;     "Designing    the    World  to 

consequences  of  the  new 
Bebel"  on  the  processes 
^Between  Self  and  Other"  on 


Order"     on  practical 
biology:     "When  Cells 
involved  in  canct^r;  and 
the  immune  functi-jn. 


The  series  will  be  produced  for  p^'ime  time  PBS 
evening  broadcast  to  an  audience  of  more  than 
twelve  million  individuals  by  a  co-  production  by 
the  NOVA  science  unit  at  UCBH  and  the  Chedd-Angier 
Producti  oij  Company ,  Scienti  f  ic  advice  and 
consulting  will  be  provided  by  Harvard's  Whitehead 
Institute  for  Biomedical  Research  and  a  project 
advisory  committee  composed  of  seven  distinguished 
scholars  chaired  by  Prof .  David  Baltimore .  The 
series  production  budget  will  be  approximately  $4.2 
mi 1 1 i  on . 

This  new  science  s<}ries  on  DNA,  molecular  biology 
ant]  '  new  technologists  will  cover  one  of  the 
greaV  intellectual  achievements  of  our  time.  It 
wilJ  provide  timely  information  about  an  area  of 
scl^.ntif ic  discovery  that  is  rapidly  transforming 
many  aspects  of  our  life.  The  series  will,  in 
addition.  document  the  rich  recent  history  of 
molecular  biology  with  the  participation  of  many  of 
the  original  researchers  who  are  still  alive  and 
active  in  their  fields. 


INFORMAL  SCIENCE  EDUCATION 
Robin  Oates 

WGBH  Educational  Foundation 
Boston*  MA 


MDB  8751407 
Fy87  $50,000 
Astronomy 


^'SUPERNOVA:     A  Film  within  the  NOVA  Series" 

The  WGBH  Educational  Foundation  and  the  NOVA 
production  team  will  produce  an  hour-long  special 
program  in  the  NOVA  series  on  the  remarkable 
scientific  response  to  Supernova  19B7A,  the  most 
significant  supernova  to  be  observed  since  1604. 
Responding  rapidly  to  this  unique  opportunity,  they 
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will  capture  the  spirit  of  science  information^ 
through  video  and  audio  interviews  with  many  of  the 
involved  research  scientists  in  their  laboratories 
and  observatories  around  the  world  during  the 
critical  time  period  when  there  are  as  many 
questions  as  answers  about  the  event .  They  will 
continue  to  cover  the  scientific  response  into  the 
summer  and  early  fall^  including  scientific  meetings 
that  are  expected  to  provide  clarification  and 
explanation  of  the  supernova*^  behavior. 

They  are  responding  with  insight  and  speed  to  a  rare 
opportunity^  and  will  match  National  Science 
Foundation  funds  wi  th  $300^  000  of  their  own 
production  funds  to  produce  this  program.  NSF 
support  will  be  used  to  insure  that  the  coverage  and 
treatment  of  the  event  will  be  substantive  and 
accurate^  and  rich  enough  in  detail  to  illustrate 
the  processes  of  scientific  discovery^  research 
cooperation ,  and  debate  and  dialogue  that  leads  to 
understanding. 

The  resulting  program  will  be  seen  by  the  more  than 
12  million  viewers  of  the  NOVA  series,  as  well  as  by 
tens  of  thousands  of  classrooms  in  high  schools  and 
colleges.  Educational  materials  will  be  produced  to 
accompany  the  program. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Bryce  A .  Babcock 
Williams  College 
Williamstown,  MA 


USE  8852643 
Fyae  $25,869 
Computer  Science 


"Robotics  Lab  for  Non-Science  Majors" 

This  project  introduces  undergraduate  non -science 
majors  to  topics  in  science  and  technology  through 
a  laboratory  experience  involving  robotics.  The 
equipment  supporting  this  project  includes:  Rhino 
Robot  mobile  and  articulated  arm  robots,  pneumatic 
actuators,  ultrasonic  ranging  devices  and  visual 
imaging  systems.  Laboratory  exercises  are  designed 
to  introduce  students  to  various  reference  frames, 
linear  and  rotational  motion,  concepts  of  work, 
energy  and  power,  feedback  control  and  various 
sensing  devices. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Edmund  Y,  Tong 
Wheaton  College 
Norton.  MA 


USE  8652416 
Fy66  $17. 370 
Biology 


Stuart  B,  Crampton 
Williams  College 
Williamstown ,  MA 


*' Microcomputer -Con  trolled  Inis  trumentation 
Undergraduate  Physiology  Laboratory" 


for  an 


Although  the  implementation  of  computer  use  in 
undergraduate  education  had  successfully  permeated 
every  facet  of  this  department "s  curriculum,  the 
microcomputer  application  to  data  acquisition  and 
analysis  had  not  yet  been  initiated  syster-*tically , 
Outdated  physiological  instruments  had  started  to 
become  e  hindrance  to  the  full  development  of  the 
instructional  program.  With  equipment  provided 
through  this  project ,  the  faculty  is  revising  and 
upgrading  the  student  work  stations  with 
microcomputer -inter faced  instrumentation. 

Modernization  of  the  Introductory  Physiology 
laboratory  benefits  many  related  upper- level 
courses .  Students  are  able  to  engage  in  hands-on 
experimentation  with  improved  quality  and  quantity^ 
They  also  gain  easier  access  to  computer  simula- 
tions and  computer-aided  lessons.  Furthermore,  they 
have  a  chance  to  learn  and  master  state-of ~the-art 
techniques  in  data  acquisition  and  analysis. 
Finally.  the  new  instru,jent ation  permits  new 
experiments  and  research  projects  to  be  developed 
for  independent  research  and  senior  honors  work,  an 
important  part  of  t^e  institution's  ongoing  efforts 
to  provide  its  women  a  strong  basic  science 
foundation  for  graduate  studies  and  suhsequent 
careers  iii  science. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


USE  B65iaai 
Fyea  $32,690 
Physics 


"Instrumentation  for  Precision  Time  Transfer  in 
Undergraduate  physics  and  Astronomy  Laboratories" 

The  Department  of  Physics  and  Astronomy  will 
purchase  equj^jent  to  receive  and  study  time  and 
frequency  si  lals  from  Global  Positioning  Satellite 
transmitters.  An  existing  atomic  hydrogen  maser 
frequency  standard  will  provide  a  stable  frequency 
reference  for  comparing  signals  from  different 
satellites  and  for  comparing  via  computer  link  the 
satellite  signals  received  at  williamstown,  MA,  and 
at  the  National  Bureau  of  Standards  in  Boulder,  CO. 
Applications  to  navigation  and  solar  system  ranging 
and  to  time  and  frequency  transfer  between  remote 
sites  will  illustrate  the  power  of  this  new 
technology  and  its  value  to  science.  The  telemetry 
technology  will  itself  be  studied  using  the 
receiver '  s  own  diagnostic  di  splays ,  Special 
teaching  laboratory  modules  using  this  equipment 
will  illustrate  the  fundamental  properties  of  space 
and  time  that  students  in  Introductory  Physics 
courses  have  been  learning  in  class  and  will 
introduce  them  to  state-of-the-art  technology.  The 
equipment  will  provide  a  basis  for  a  new  course 
designed  to  introduce  students  not  intending  a 
science  major  to  modern  notions  of  space  and  time 
and  their  relationship  to  modern  technology.  The 
equipment  will  also  be  used  by  Senior  Honors  and 
other  students  doing  research  projects  with  our 
experimental  low  temperature  atomic  hydrogen  maser. 

In  addition  to  KSF  support,  participants  will 
contribute  approximately  an  additional  15%  toward 
the  costs  of  the  program. 
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COLLEGE  SCIF-NCE  INSTRUMEMTATION 

David  P,  Dei^hier 
Henry  W.  Art 
Williams  College 
Williamstown .  MA 


USE  8750838 
FY87  S27.723 
Environmental 


The  NSF  award  will   be  matched   by  an   equal  amount 

from    the    grantee.     In    addition,  the    grantee  is 

providing  funds  for  building  renovation  to 
accommodate  the  new  equipment* 


"Meteorologic  and  Hydrologic 
Undergraduate  Field  Work*" 


Instrumentation  for 


Meteorologic  and  hydrologic  instrumentation  will  be 
used  to  improve  field  laboratories  and  computer 
studies  in  Geology  and  Biology  courses  at  Williams 
College.  The  instruments  will  be  used  at  a  weather 
station  in  Hopkins  Memorial  Forest,  an  experimental 
forest  managed  by  Williams  College^  and  the  focus  of 
field  classes  and  independent  research  in  the 
environmental  sciences.  The  sensors  and  data 
loggers  will  be  installed  at  th^  existing  weather 
station^  and  three  portable  meteorologic  and 
hydrologic  stations  will  be  assembled  for  use  at 
remote  sites .  Use  of  state-of-the-art  instruments 
which  encode  data  in  digital  format  will  permit  easy 
transfer  of  weather  and  hydrologic  data  to  computer 
files . 

Portable  instrumentation  will  significantly  improve 
the  quant i ty  and  quality  of  data  collected  in  the 
field  and  used  in  required  courses  such  as 
Geomorphology,  Environmental  Biology,  and 
Communities  and  Ecosystems ,  Computer  files  of 
weather  a^,id  hydrologic  data  will  also  be  used  to 
develop  new  field  and  computer  labs  in  elective 
courses  such  as  weather  and  Climate  and  Computers  in 
Geology.  Biology  and  Geology  majors  most  likely  to 
go  to  graduate  school,  those  students  involved  in 
field  studies  for  senior  honors  theses,  will  gain 
invaluable  experience  using  modern  instrumentation 
and  computer  reduction  of  data  from  their  field 
sites. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paul  Karabinos 
Williams  College 
Williamstown^  MA 


USE  8852375 

Fvee  si6,89r 

Geology 


"Instrumentation  for  Mineral  Separation  and 
Geochemistry  Laboratories  for  Undergraduates" 


U-Pb 


This  institution  will  purchase  equipment  to 
establish  mineral  separation  and  uranium-^lead 
geochemistry  laboratories .  These  laboratories  will 
be  used  for  undergraduate  research  projects  in 
geochronology^  and  to  improve  instruction  in  se^reral 
undergraduate  Geology  courses .  The  mineral 
separation  equipment  will  be  used  to  concentrate 
heavy  minerals  from  sediments  and  sedimentary  rock 
and  to  isolate  fossils  in  courses  in  geomorphology, 
paleontology,  and  sediment ology.  Together  with  the 
equipment  for  carrying  out  U-Pb  geochemistry  it  will 
be  used  in  courses  in  tectonics  and  geochronology  to 
illustrate  the  principles  of  isotopic  dating. 


FACULTY  ENHANCEMENT 

jay  M.  Pasachoff 
Williams  College 
Williamstown.  MA 


USE  $854224 
FY&6  S14.000 
Astronomy 


"Support  for  lAU  Col.'cquium  on  the  Teaching  of 
Astronomy " 

International  Astronomical  Union  Colloquium  of 
Astronomy  will  be  held  during  July  27-31,  198$,  at 
Williams  College  in  Williamstown,  Massachusetts.  It 
will  be  the  first  lAU  colloquium  on  teaching  ever 
held .  The  colloquium  will  take  place  immediately 
prior  to  the  International  Astronomical  Union's 
General  Assembly  in  Baltimore*  the  first  time  the 
lAU  has  met  in  the  United  States  since  1961.  The 
Colloquium  on  Teaching  will  bring  together  about 
100  American /Canadi an  astronomers  wi  th  100 
astronomers  from  all  over  the  world.  The  benefit  to 
American  teachers  of  astronomy  from  interaction 
with  their  counterparts  from  all  over  the  world 
will  be  extensive. 

The  grant  will  assist  with  some  participant  costs 
which  are  above  those  necessary  to  attend  the 
General  Assembly, 


CAREER  ACCESS  OPPORTUNITIES 
John  M.  Wilkes 

Worcester  Polytechnic  Institute 
Worcester,  MA 


8818831 
FY88  S539 
Other  NEC 


^^Support  of  National  Undergraduate  Student  Projects 
Competition  in  Science*  Technology,  and  Society'* 

This  award  will  enable  the  winner  of  the  Second 
National  Student  Projects  Competition  in  Science. 
Technology  and  Society  (STS)  to  travel  to  the 
international  meeting  of  the  Society  for  Social 
Studies  of  Science  (4S)  in  order  to  receive  the 
award  and  present  the  research  project  for  which  it 
was  given.  The  meeting  will  be  held  November  16-19, 
1958*  in  Amsterdam,  The  first  competition  was  held 
in  association  with  the  4S  meeting  in  Worcester* 
Massachusetts  in  1987.  From  4  7  student  entries,  a 
top  prire  and  three  second  prices  were  awarded.  The 
event  was  successful  and  the  project  sponsors . 
Worcester  Polytechnic  Institute  and  the  4S ,  decided 
to  continue  this  effort  to  introduce  promising 
young  talent  to  the  review  process  and  provide  a 
forum  for  development  of  both  written  and  oral 
communication  of  research  findings.  The  ultimate 
goal  is  to  institutionalise  an  international, 
biennial  competition  for  the  best  undergraduate 
paper  in  science,  technology  and  society  studies. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Biological  and  Behavioral  Sciences. 
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MICHIGAN 


COLLEGE  SCIENCE  INSTRUMENTATION 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 

Elizabeth  Lv  Moore 
Mathematics 
Saline  Middle  &  High  Schools 
Saline.  MI 


Kathleen  M.  Scullen 

Science 
Novi  Middle  School 
Novi.  MI 


1988 

Valerie  L.  Mills 
Mathematics 
Ypsilanti  High  School 
Ypsilanti .  MI 


ftlan  M.  Gibson 
Science 
Rochester  Adams  High  School 
Rochester^  MI 


Craig  Weatherby 
Adrian  College 
Adrian*  MI 


USE  8750442 
FY87  $7*977 
Biology 


''Comput^r -Aided  Radio  Telemetry  Equipment  for 
Undergraduate  Studies  in  Animal  Behavior  and 
Ecology** 

Laboratory  experiences  are  being  introduced  to 
illustrate  and  test  theories  of  animal  behavior  and 
ecology  that  are  presented  in  the  lectures  of  five 
existing  courses .  The  computer-aided  radio 
telemetry  equipment  also  is  providing  advanced 
undergraduate  research  oppoz*^  unities  in  the 
disciplines  of  ethology  and  ecology,  providing 
undergraduate  access,  experience,  and  familiarity 
f^ith  the  equipment. 

The  animal  behavior  and  ecology  topics  that  are 
being  developed  for  incorporation  into  the 
Department 's  laboratory  course  work  and 
undergraduate  research  include  home  range, 
territoriality^  habitat  prefer en ces  and 
partitioning,  cyclic  activity  patterns  (cirnadian 
and  seasonal ),  dispersal  patterns,  refugia 
selection,  social  organization^  and  the  effects  of 
33e^  season^  and  sex  on  any  or  aix  of  the  above. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Craig  A*  W<*atherby 
Adrian  College 
Adrian,  MI 


USE  8851477 
FY88  $22,174 
Biology 


"Equipment  for  an  Undergraduate  Program  in  Animal 
Behavior  Communication  and  Ecology" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Willard  L.  Craft 
Adrian  College 
Adrian.  MI 


USE  8750399 
FY87  $29,630 
Chemi  St  ry 


"Increased  Access  to  High  Quality  NMR  SPectra" 

A  computer -inter faced  Nuclear  Magnetic  Resonance 
Spectrophotometer  together  with  a  computer* 
controlled  Spectral  Bulletin  Board  are  being  used  by 
the  Chemistry  Department  at  Adrian  College  to 
achieve  the  following  goals;  provide  Adrian  students 
with  access  to  high  quality  NMR  spectra  for  spectral 
interpretation,  quantitative  analysis  of  mixtures 
and  reaction  rate  determinations:;  and  provide  access 
to  high  quality  NMR  spectra  for  faculty  and  students 
at  other  schools  throughout  the  nation.  These 
spectra  are  available  either  by  sending  diskettes 
through  the  mail  or  by  telephone  access  using  modems 
to  the  Adrian  Spectral  Bulletin  Board. 


This  project  is  enhancing  the  capability  of  the 
Biology  Department  to  provide  laboratory 
experiences  which  illustrate  and  test  theories  of 
animal  behavior^  communication,  and  ecology  that 
are  introduced  in  the  lectures  of  six  existing 
courses.  In  addition^  it  provides  advanced 
undergraduate  research  opportunities  in  the 
disciplines  of  Animal  Behavior,  Communication^  and 
Ecology;  upgrades  the  animal  behavior  and  ecology 
facilities  (radio  telemetry)  currently  existing  at 
this  institution,  and  adds  to  existing  animal 
behavior  and  ecology  facilities  an  important 
ability  to  analyze  animal  communications.  With  it- 
undergraduates  have  ready  access  to 
state-of-the-art,  computer-  interfaced  sound 
spectrographic  and  video  taping  equipment  for  the 
analysis  of  animal  communication. 

All  this  enhances  the  undergraduate  Biology  majors' 
opportunities  to  become  researchers  at  the  entry 
level  and  to  increase  these  skills  at  the 
independent  research  level .  The  Department  is 
conducting  a  special  program  for  recruiting 
talented  minority  members  into  this  sequence. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 
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COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Robert  E.  Dlnlnny 
Mb! on  College 
Mb! on,  »I 


"Instrumentation  for 
Laboratory  Program** 


USE  8750716 
Fve7  $34,435 
Chemistry 

an    Integrated  Undergraduate 


James  Hutchison 
Mma  College 
Mma*  m 


USE  8852717 
FY88  $27,711 
Chemistry 


The  Chemistry  Department  at  Albion  College  has  based 
its  efforts  in  curriculum  development  and  the 
preparation  of  instructional  materials  on  the 
premise  that  a  chemistry  curriculum  should:  (l )  be 
designed  for  the  specific  students  it  serves:  (2) 
serve  majors  and  non-majors  equally  well:  (3) 
provide  maximum  flexibility:  (4 )  reflect  current 
practice  in  chemistry  and  chemical  education  at  all 
levels  of  the  curriculum,  both  In  the  classroom  and 
the  laboratory.  Current  laboratory  practice  dictates 
the  Involvement  of  students  with  modern 
instrumentation,  an  outcome  which  Is  being  enhanced 
by  the  recent  acquisition  of  a  nuclear  magnetic 
resonance  (NNR)  spectrometer.  This  Instrument  is 
being  utilized  by  students  in  labor^itory  courses  in 
organic  chemistry,  advanced  laboratory  instrumen- 
tation, and  advanced  laboratory  projects.  In 
addition  the  availability  of  the  NNR  broadens  the 
range  of  possibilities  for  student  research 
projects. 


"Computer  Inter  f ace^  Experiments  for  General 
Chemistry  and  Physical  Chemistry  Laboratories" 

Computer  interfaced  experiments  are  being 
introduced  into  the  General  Chemistry  and  Physical 
Chemistry  laboratories.  Six  experiments  are  being 
in  t reduced  into  General  Chemistry  Involving 
computers  interfaced  with  sensors  for  the  gathering 
of  experimental  da t a .  Temperature  probes . 
colorimeter  interfaces  or  pH  meter  interfaces 
designed  by  project  SERAPHIM  staff  are  being  used. 
Lotus  1-2-3  and  Lotus  Measure  are  serving  as 
templates  at  the  introductory  level.  Experiments 
include  chemical  kinetics:  calorlmetry  and  heat  of 
reaction:  molecular  weight  from  freezing  point 
depression:  computer  driven  titration  to  measure 
equilibrium:  gas  chromatography:  and  statistics  and 
error  analysis.  In  Physical  Chemistry  the  students 
are  doing  advanced  aspects  of  some  of  these  same 
experiments  as  well  as  using  the  computers  for 
analysis  atomic  and  molecular  orbitals  through 
display  of  wave  functions  and  the  consideration  of 
changes  in  bond  length. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  (4.  Hammer 
Albion  College 
Albion.  WI 


USE  8852986 
t'YQB  $5,835 
Computer  Science 


"Course  Improvement  in  Artificial  Intelligence  and 
Robotics" 

This  project  supports  undergraduate  education  in 
Artificial  Intelligence  and  Robotics  at  this 
institution.  A  high  quality,  modern  course  is 
offered  in  a  liberal  arts  context  so  that  students 
become  knowledgeable  In  a  field  that  is  critical  to 
the  Nation's  manufacturing  systems. 

The  equipment  that  supports  this  project  includes:  a 
high-speed  dedicated  computer  system  with  image 
digitizer*  TV  camera*  robot  arm  and  expert  systems* 
and  robotics  software. 

This  award  Is  being  matched  by  an  equal  sum  from  the 
grantee* 


ERIC 


Ronald  L.  Blankespoor 
Calvin  College 
Grand  Rapids*  MI 


USE  9851202 
FVeS  $65,600 
Chemistry 


**  Integration  of  Fourier  Transform  -  Nuclear 
Magnetic  Resonance  Spectroscopy  into  an 
Undergraduate  Curriculum" 

A  200  MHz  Gemini  Fourier  Transform  Nuclear  Magnetic 
Resonance  fpT-NMR)  Spectrometer  is  being  integrated 
into  the  undergraduate  Chemistry  curriculum  for 
chemical  analysis.  Chemistry  laboratory  instruction 
is  being  improved  in  six  regularly  offered  courses* 
one  interim  course*  and  the  undergraduate  research 
program  of  the  department .  Students  are  being 
introduced  to  the  FT-NMR  in  the  sophvmore  Organic 
Chemistry  course  and  receive  hands-on  experience 
with  this  state-of-the-art  *  computer-controlled 
laboratory  instrument  as  juniors  and  seniors.  The 
high-field  NMR  technique  produces  simplifitd  proton 
NMR  spectra  allowing  for  a  more  thorough 
interpretation  of  spectra  by  the  students  and 
thereby  enhancing  their  ability  to  use  NMR  in  the 
identification  of  compounds  they  have  prepared. 
They  are  also  becoming  familiar  with  Carbon-13  NMR 
as  an  Important  tool  for  structural  elucidation  of 
substances.  Computer  control  of  the  instrument  is 
allowing  for  collection*  manipulation  *  and  rapid 
analysis  of  data  including  two-  dimensional  NI^. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 
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COLLEGE  SCIENCE  INSTRUMENT AT ION 

Hari  B,  Bidasarla 

Central  Michigan  University 

Mount  Pleasant,  MI 


USE  8750078 
FYS?  $37,300 
Computer  Science 


"An  Undergraduate  Laboratory  in  High  Resolution 
Graphics  end  Image  Processing" 

A  high  resolution  computer  graphics  and  image 
processing  microcomputer  laboratory  is  being  set  up. 
Using  IBM  PC/AT 's  as  workstations  connected  by  a 
local  area  network  to  a  Cyber  170  computer,  students 
will  be  able  to  apply  various  techniques  of  solid 
modeling^  shading^  animation  and  surface  texturing , 
A  slow-motion  video  tape  recorder  will  be  used  to 
record  images  a  frame  at  a  time,  which,  when  played 
back  at  normal  speed  will  give  the  sensation  of 
motion^ 


COLLEGE  SCIENCE  INSTRUMENTATION 
Bob  A.  Howell 

Central  Michigan  University 
Mount  Pleasants  MI 


USE  6852049 
FY88  $34,650 
Chemi stry 


^Nuclear  Magnetic  Resonance  (NMR)  Spectroscopy  in 
the  Undergraduate  Curriculum" 

The  reestablishment  and  enhancement  of  a  quality 
exposure  to  NMR  apect  roscopy  for  chemistry 
undergraduates  is  being  carried  out  In  this  project. 
Students  In  Organic  Laboratory,  Polymer  Laboratory 
and  undergraduate  research  are  being  trained  to  meet 
previously  established  performance  objectives.  These 
include  a  sound  knowledge  of  methods  and 
instrument atlon^  hands-on  oF^^ation  of  the 
Instrument  and  the  utilization  ot  i;mR  spectroscopy 
for  structui:^  determination^  characterization  of 
dynamic  equilibria,  determination  of  optical  purity 
and  observation  of  reaction  rates.  This  training 
forms  an  integral  part  of  a  successful  instructional 
program  designed  to  adequately  prepare  students  for 
a  career  in  industry  or  for  graduate  research  in 
Chemistry.  To  enhance  this  training^  major  new 
development  of  instruction  In  the  Organic  Chemistry 
Laboratory,  Physical  Chemistry  Laboratory  and 
Polymer  Science  Laboratory  are  under  way* 

The  grantee  is  matching  the  award  from  non-Feder^ 1 
sources , 


ethernet  that  serve  as  student  workstations.  Image 
acquisition  is  accomplished  via  a  Panasonic  WV-D50 
solid  state  black  and  white  camera,  ^  frame  grabber 
and  a  frame  processor.  Using  the  laboratory^ 
undergraduate  students  gain  hands-on  experiences 
using  hardware/software  image  processing  tools. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  J.  Matty 

Central  Michigan  University 

Mount  Pleasant ,  MI 


USE  8750320 
FY87  $28,750 
Geology 


"Courses  and  Development  of  a  New  Course  in 
Analytical  Scanning  Electron  Microscopy  and  Image 
Analysis" 

Students  in  geology  and  biology  have  been  using 
electron  microscopy  for  morphological  studies  of 
biological  and  geological  materials.  By  adding  a 
quantitative  microanalysis  system  with  digital  X- 
ray  and  video  image  processing  and  analysis  systems 
the  students  are  being  exposed  to  state-of --the-art 
analytical  and  image  processing,  A  new  course  is 
being  developed  between  the  biology  and  geology 
departments  to  focus  on  the  underlying  theory  and 
diverse  appll cat  ions  of  analyt  ical  scanning 
microscopy  and  image  processing  analysis.  Students 
are  receiving  hands-on  experience  through  extensive 
labor  L^tory  work.  In  addition  .students  in 
mineralogy  and  petrology  are  doing  new  experiments 
that  are  made  possible  l>y  the  expanded  system.  The 
quantitative  microanalysis  software  is  making  it 
possible  for  the  students  to  do  Bence-Albee 
analyses  for  geological  samples  and  to  do 
statistical  and  mathematical  analyses  for  least- 
squares  filter  fit  ^  intensity  ratio  calculations 
and  multiple  point  analysis. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Ishwar  Rattan 

Central  Michigan  University 
Mount  Pleasant,  MI 


USE  8851239 
FYe&  $14,310 
Computer  Science 


COLLEGE  SCIENCE  INSTRUMENTATION 

Sadali  N.  Jayaramamurthy 
Ce^ntral  Michigan  University 
Mount  Pleasant,  MI 

"Digital  Image  Processing  Laboratory 


USE  8852142 
Fy68  $27,619 
Computer  Science 


This  project  supports  a  Digital  Image  Processing 
course  in  a  state  where  expertise  in  this  technology 
is  in  critical  need.  The  laborcjtory  supporting  the 
project  includes  a  VAX  station  II/GPX  running  the 
Ultrix-32  operating  system.  The  Vax  station  controls 
diskless   monochromatic    workstations    connected  via 


ERIC 


"Operating  Systems  Laboratory  Using  Microcomputer 
Based  Workstations" 

This  project  permits  undergraduate  students  in  the 
Computer  Science  program  to  have  a  practical 
laboratory  experience  associated  with  the  study  of 
operating  systems.  The  equipment  that  supports  the 
project  includes  fifteen  Zenith  microcomputers 
running  the  MINIX  operating  system.  Using  the 
source  code  of  this  operating  system^  students  gain 
a  hands-on  experience  In  modifying  the  operating 
sy s  t  em  * 

This  award  is  being  matched  by  an  equal  sum  from 
*-he  grantee. 


DIRECTORY  OF  AWARDS         FISCAL  YEARS  1987  -  88  207 


COLLEGE  SCIENCE  INSTEUMEKTATION 


INSTRUCTIOHAL  MATERIALS  DEVELOPWEMT 


Daniel  E.  Wujek 

Central  Michigan  University 

Kount  Pleasant.  MI 


USE  8851238 
FY88  S66*32I 
GeoIO£iy 


""Expanded  Scanning  Electron  Microscopy  Instruction 
for  Undergraduates" 

Students  in  an  ongoing  course  are  introduced  to  the 
full  range  of  capabilities  of  a  modern  scanning 
electron  microscope  and  students  in  the  Mineralogy 
and  Petrology  courses  learn  of  these  capabilities 
through  several  laboratory  exercises .  In  a  new 
course^  students  receive  hands-on  experience  with 
state-of-the-art  equipment  through  extensive 
laboratory  work^  Their  level  of  background  in  areas 
of  transmission  electron  microscopy  and  scanning 
electron  microscopy  enable  the  studeiits  to  present 
more  favorable  credentials  to  prospective  employers. 
Further,  students  have  the  technical  capabilities 
that  allow  them  to  pursue  goals  in  either  graduate 
school  or  medical  school  research. 

The  grantee  provides  funds  for  this  project  that 
more  than  match  the  NSF  award. 


COLLEGE  SCIENCE  INSTRUMEOTATION 

Theodore  P.  Aufdemberge 
Concordia  College 
Ann  Arbor*  fM 


Kenneth  Hill 

Detroit  Area  Pre-College 

Engineering  Program*  Inc 
Detroit*  MI 


MDR  8550030 
FY85  $174,314 
FY86  $143*444 
FY87  $231*921 
FY88  $109,000 
Mathematics 


USE  8750082 
FY87  S6,948 
Environmental 


'"Pre -Engineering  Curriculum  Guide  and  Supplemental 
Mathematics  Materials  Development 

The  Detroit  Area  Pre-College  Engineering  Program* 
Inc.  {DAPCEP)  is  a  community-based*  non-profit 
corporation  whose  major  objective  is  to  increase 
the  number  of  Blacks*  Hispanics^  and  Native 
Americans  who  choose  engineering  and  technical 
careers.  The  Program  works  cooperatively  with  the 
Detroit  Public  Schools  and  with  six  universities : 
Michigan  State  University*  Oakland  University* 
University  of  Detroit  *  University  of  Michigan  at 
Ann  Arbor,  University  of  Michigan  at  Dearborn*  and 
Wayne  State  University.  wore  than  20  corporations 
from  the  greater  Detroit  area  also  contribute 
financially  and  intellectually  to  DAPCEP. 

In  this  project  *  DAPCEP  wi  11  undertake  two 
activities  designed  to  increase  the  number  of 
minor ity  stu  dents  who  choose  science  and 
engineering  careers.  Supplementary  mathematics 
materials  *  which  focus  on  problem  solving  and  on 
engineering  applications  of  mathematics^  will  be 
developed  for  use  by  high  school  students .  A 
curriculum  guide,  which  will  introduce  middle 
school  students  to  some  of  the  content  *  concepts* 
and  procedures  of  engineering,  will  be  created. 
These  printed  materials  will  be  supplemented  by 
videotapes,  which  will  assist  teachers  in  using  the 
materials  and  will  acquaint  students  with  minority 
role  models  working  in  the  engineering  fields.  The 
materials  will  be  tested  and  evaluated  in  the 
Detroit  area.  The  completed  materials  will  be 
disseminated  nationally. 


**Compu  ter ization  of  Concordia  *  s  Int  roductory 
Physics/Earth  Science  Laboratory" 


COLLEGE  SCIENCE  INSTRUMEMTATION 


Concordia  College  will  improve  the  quality  of 
physics  and  earth  science  instruction  by  introducing 
computer  controlled  experiments .  These  will 
increase  the  accuracy  and  precision  of  data  gathered 
in  experiments^  and  speed  the  calculations  needed  to 
convert  raw  data  into  usable  data,  so  that  the  time 
normally  spent  on  these  activities  can  instead  be 
used  in  analyzing  the  data  and  drawing  conclusions. 
The  major  purchases  will  be  two  Apple  computers, 
interface  cards,  sensors*  a  printer,  and  a  plotter 
to  provide  hard  copies  of  the  data  gathered  and 
manipulated.  The  sensors  will  be  used  to  measure 
time  intervals  *  temperatures,  frequencies*  and 
weather  phenomena. 

Most  of  the  students  taking  physics  and  earth 
science  courses  at  Concordia  are  studying  to  become 
elementary  and  secondary  school  teachers. 


ERIC 


Michael  J.  Brabec 

Eastern  Michigan  University 

ypsilanti,  MI 


USE  8750458 
FY87  $26,490 
Chemistry 


Equipment 
ToxicoloSnf " 


for     Undergraduate     Instruction  in 


Three  high  performance  liquid  chroma tographs 
iHPLCs) ,  a  Biological  Oxygen  Monitor  <BOM> ,  and  a 
DNA  filter  elution  system  (spectrof luorometers  and 
p/»ristaltic  pumps) ,  recently  acquired  by  the 
Chemistry  Department  at  Eastern  Michigan 
University*  provide  undergraduate  students  with 
opportunities  to  utilize  cellular  and  biochemical 
technology  to  study  the  interactions  between 
chemicals  and  living  systems.  HPLC  is  being  used  to 
study  the  formation  of  metabolites  and  identify 
molecular  adducts  resulting  from  exposure  to  toxic 
chemicals .    The    DNIA    filter    elution    system  allows 
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students  to  examine  changes  in  DNA  integrity 
introduced  by  exposure  to  chemical  carcinogens  and 
mutagens.  The  BOM  is  being  used  in  the  study  of  sub- 
cellular reactions  to  toxic  chemicals.  In 
particular,  activities  are  directed  toward  the 
developing  field  of  toxicology,  with  a  focus  on 
understanding  basic  biochemical  and  cellular 
phenomena  as  well  as  determining  the  hazards 
associated  with  exposure  to  toxic  levels  of 
chemicals . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mildred  Lintner  USE  8852658 

Eastern  Michigan  University  FY88  $37,461 

Ypsilantir  MI  Computer  Science 


"Computer  Science  Teacher  Education  Laboratory" 

This  project  uses  a  specialized  computing  laboratory 
to  support  a  Computer  Science  Secondary  Teacher 
Certification  program. 

The  Computer  Science  Teacher  Education  Laboratory 
includes  a  mixture  of  the  IBM-PC  family  as  well  as 
Apple  II/Macintosh  series  of  computers.  Using  this 
collection  of  equipment,  prospective  teachers  are 
exposed  to  hardware  and  software  that  is  pervasive 
in  industryr  business,  education  and  in  homes. 

The  laboratory  is  used  as  an  integrated  applications 
environment  in  the  curriculum  for  teachers  of 
Computer  Science  in  the  secondary  schools.  The 
courses  in  this  program  demand  extensive  and  active 
laboratory  experiences  in  order  to  prepare 
prospective  teachers  for  an  effective  classroom 
environment . 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee . 


COLLEGE  SCIENCE  INSTRUMENTATION 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 

John  W.  Moore  MDR  8751262 

Eastern  Michigan  University  FY87  $403,604 

Ypsilanti.  MI  FYe8  $309,046 

FYe9  $218,210 
Chemistry 


"Project  seraphim:  innovative  Chemical  Education 
with  Computers" 

Project  SERAPHIM  involves  three  main  functions^ 
clearinghouse  for  computer -^related  instructional 
materials  for  chemistry:  workshop  program  for 
teachers  of  chemistry,  and  research  and  development 
on  new  kinds  of  instructional  software. 

During  the  past  yearr  with  major  support  from  the 
ttSF  and  contributions  from  Eastern  Michigan 
University r  the  project  has  distributed  more  than 
22,000  diskettes  containing  $ERAPHIM  Software  and 
8. 700  written  modules  on  chemistry  teac^^ ng.  The 
project 's  mailing  list  has  grown  to  approximately 
10  r  000.  The  1987  Program  Contest  r  co-sponsored  Uy 
the  American  Chemical  Society  Education  Division, 
drew  40  entries  and  resulted  in  a  do^en  new 
excellent  programs-  Regional  Distribution  Centers 
now  number  14  in  the  United  States  and  14  in  other 
count  ri  es ,  and  SERAPHIM  software  ir  being 
translated  into  at  least  two  foreign  lanfiuages .  A 
major  effort  in  the  RC^D  area  is  the  J<:jurnal  of 
Chemical  Education:  Software,  whose  inaugural  issue 
will  appear  in  July  1988. 

Under  this  current  grant .  Project  SERAPHIM  will 
continue  to  refine  the  software  which  has  been 
developed,  conduct  workshops r  and  identify  persons 
as  Academic  Year  Fellows  who  will  develop  and 
disseminate  high  quality  programs.  Project  SERAPHIM 
is  making  a  timely  and  valuable  contribution  to 
chemistry  education,  both  in  this  country  and 
elsewhere.  Through  the  linkages  with  the  American 
Chemical  Society r  the  establishment  of  regional 
distribution  centersr  and  the  conduct  of 
self-sustaining  workshops ,  the  project  should 
continue  for  some  time  to  aid  in  the  improvement  of 
the  teaching  and  learning  of  chemistry. 


John  W.  Moore 

Eastern  Michigan  University 
Ypsilantir  MI 


USE  8750324 
FY87  $38,464 
Chemistry 


*^ Modernization  of  the  General  Chemistry  Laboratory 
by  Integration  of  Computer -Based  Experiments*" 

The  Chemistry  Department  at  Eastern  Michigan 
University  has  recently  acquired  twenty  four 
microprocessors  together  with  sufficient  software  so 
that  computer-based  experiments  can  be  integrated 
into  the  general  chemistry  laboratory.  The 
applications  of  computers  being  introduced  include 
interfacing  to  instrument /sensors  for  instrument 
control  and  data  acquisitionr  simulating 
inaccessible  experiments  and  atomic-level  phenomenar 
and  exploring  a  chemical  database  and  mathematical 
models.  Utilisation  of  the  computers  in  the 
lat>oratory  will  be  continued  as  students  proceed  to 
upper-level  courses . 


COLLEGE  $CIENCE  INSTRUMENTATJOti 

David  R.  Clark  USE  8851791 

GMI  Engineering  and  Mgnt  Institute  FY88  $13,037 

Flint,  MI  Engineering 


"Computerized  Data  Acquisition 
Laboratory" 


for   Human  Factors 


This  project  enhances  two  undergraduate  courses 
that  make  use  of  this  institution's  existing  human 
factors  laboratory.  Students  using  the  laboratory 
experiment  with  real-time  data  acquisition  in  a 
data-intensive  (e.g.,  50  to  100  sample/second) 
environment.  Using  the  data  acquisition  setup 
supported  by  this  awarcir  students  take  many  more 
samples     for     longer     durations     than  previously 
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possible.  The  data  acquisition  system  also 
pre-processes  the  data  from  the  interfaced  human 
factors  devices  to  give  students  a  greater  degree  of 
confidence  In  their  experiments  than  with  manual 
systems. 

The  equipment  supporting  this  lab  includes  networked 
Apple  Macintosh  computers  <II 's  and  SE' s)  with  A/D 
interfaces  and  data  acquisition  software. 

This  avard  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIEHCE  INSTRUMENTATION 
Bhag  $.  Guru 

GMI  Engineering  &  Kgmt  Institute 
Flint.  MI 


USE  6750931 
Fy37  $50,000 
Electrical  Eng 


"Improvement  of  an  Undergraduate  Electrical  Machines 
Laboratory** 

This  project  will  improve  the  electrical  machines 
laboratory  by  adding  six  well  equipped  student 
experimental  stations  *  The  stations  are  to  be 
equipped  with  "take-apart"  machines  which  will  allow 
the  student  to  understand  the  physical  construction 
of  machines  and  Its  relation  to  physical  and 
mathematical  principles .  Included  In  the  stations 
will  be  most  of  the  cojnmon  types  of  machines  and 
transformers >  The  related  experiments  will  expose 
the  students  to  both  the  static  and  dynamic  behavior 
of  electrical  machines.  and  the  deviations  of 
dynamic  behavior  from  theoretical  performance  based 
on  simplifying  assumptions. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Charles  V.  White 

GMI  Engineering  &  Mgmt  Ir^stitute 
Flint*  MI 


USE  3750457 
FY37  $22,100 
Mechanical  Eng 


"An  Undergraduate  Quantitative  Materials 
Measurement  and  Assessment  Laboratory  for  the 
Manufacturing  and  Systems  Engineering  Program'* 

A  course*  part  of  the  new  Manufacturing  and  Systems 
Engineering  program*  Is  being  developed.  This 
laboratory  based  course.  Quantitative  Materials 
Measurement  and  Assessment*  will  use  the  student's 
materials  manufacturing  and  statistics  background 
to  Investigate  state  of  the  art  materials 
measurement  techniques  and  their  applications  In 
manufacturing  process  control.  Students  will  test 
their  knowledge  of  fundamental  material  phenomena 
through  projects*  utilizing  computer  aided 
measurement  and  analysis  equipment  to  assess 
manufacturing  process  parameters.  The  equipment 
requested  in  this  proposal  Is  a  state  of  the  art 
high  resolution,  computer  driven  Image  analysis 
system*  a  dead  weight  loading  micro  hardness  tester 
and  precision  diamond  saw.  Using  thi?  equipment* 
the  students  will  learn  that  the  control  of  in- 
process  and  final  product  quality  begins  with 
detailed  knowledge  of  the  material. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Huseyin  R.  Hizlroglu 
Bhag  S.  Guru 

GMI  Engineering  and  Mgmt  Institute 
Flint.  Ml 


USE  6351806 

FYee  $100,000 

Electrical  Eng 


"A  High-Voltage  Laboratory" 

This  project  exposes  students  to  a  laboratory 
environment  that  supports  their  studies  in  high 
voltage  generation  and  measurement  techniques .  in 
addition  to  validating  theoretical  concepts*  the 
high  voltage  laboratory  allows  students  to  design, 
construct  and  test  different  types  of  high  voltage 
generators.  It  permits  hands-on  experiences  where 
students  observe  reactions  of  particular  Insulators 
to  high  voltages,  and  it  provides  an  environment 
where  students  gain  a  practical  intuitive 
understanding  of  some  highly  theoretical  topics. 

This  award  is  being  matched  by  a  greater  then  equal 
sum  from  the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Maciej  Zgorzelskl  USE  3852179 

GMI  Engineering  and  Mgmt  Institute  FY63  $100*000 

Flint.  MI  Mechanical  Eng 


"Computer  Integrated  Manufacturing  Laboratory" 

This  project  supports  a  new  undergraduate  program 
in  Manufacturing  Systems  Engineering  at  this 
institution  and  the  capstone  course.  Computer 
Integrated  Manufacturing  (CIM) .  The  new  laboratory 
consists  of  several  pieces  of  flexible 
manufacturing  equipcn^nt  (numerically  controlled 
machine  tools*  robots,  automated  guided  vehicles) 
and  integrated  computing  equipment.  The  CIM 
laboratory  is  networked  to  an  existing  Computer 
Aided  Design  System  so  that  students  experience  a 
complete  production  cycle  (from  product  design,  to 
manufacturing*  to  assembly)  in  a  "factory  of  the 
future"  computerized  environment. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee . 


ERIC 
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PRIVATE  SECTQH  PARTNERSHIPS 

P, Douglas  Kindschl 
Mary  A,  Sheline 
David  Tanis 

Grand  Valley  State  College 
Allendale.  MI 


TPE  8751919 
FYee  S166.011 
FY90  S215,150 
Other  NEC 


This  project  wi J  1  develop  ini '  lat i veii  for 
effectively  fonnirtrt  cs^re^t  of  ir^aster  teachers, 
updat Ing  the  sciences  of  these  teachers  and 
providing  teachers  who  can  assist  directly  in  local 
precollege  education. 


^'HET-EEE-  Hecognize  Exemplary  Teachers  -  Expend, 
Enlist  and  Extend** 

This  program  will  strengthen  middle  and  high  school 
science  and  mathematics  teaching  by  joint  efforts  of 
exemplary  teachers  and  college  and  industry 
scientists,  engineers,  and  mathematicians ,  Twenty 
exemplary  teachers  will  be  selected  for  recognition 
and  involvement  in  an  ongoing  program  of  materials 
development  and  teacher  enhancement  *  The  knowledge 
of  ten  of  these  teachers  will  be  expanded  through  a 
summer  work  program  in  local  industries.  Industry 
and  university  scientists/engineers  will  be  enlisted 
to  form  triads  with  the  teachers  to  design  and 
develop  classroom  materials  and  activities  based  on 
the  industrial  experience.  Use  of  these  materials  in 
college  teacher  preparation  courses  and  for 
inservice  training  of  other  local  practicing 
teachers  will  extend  the  impact  of  the  program,  TI;e 
ultimate  objective  will  be  to  better  prepare 
students  for  the  world  of  work,  whether  they  chose 
to  enter  that  world  immediately  or  wait  until 
completion  of  some  further  post-secondary  education. 

Cost  sharing  by  the  partners  will  total  67%  of  the 
NSF  funding. 


TEACHER  ENHANCEMENT  PROGRAM 

Eugene  c,  <Jekel 
Hope  College 
Holland,  MI 


TPE  6742405 
FVeS  $118,244 
FYae  S132,342 
FYB?  Sl4l,a3d 
Chemistry 


"Summer  Honors  Workshop  for  Teachers  of  High  School 
Chemistry" 

The  Summer  Honors  Workshop  at  Hope  College  for 
Teachers  of  Advanced  Placement  and  Second  Year  High 
School  Chemistry  honors  and  strengthens  the  subject 
matter  background  of  40  lead  teichers  selected  by 
their  school  districts,  Outstai^  jing  lecturers  will 
present  five  key  topics;  Chemical  Equilibrium, 
Thermodynamics,  Oxidation- He duction  and 
Electrochemical  Cells,  Kinetics,  and  Bonding  and  the 
Geometry  of  Molecules ,  Laboratory  work  will  be 
emphasized  throughout  the  project  with  pertinent 
experiments  integrated  with  the  lecture  topics. 
Sessions  will  be  held  before  and  after  each 
laboratory ,  The  participants  wil  I  assemble  a 
collection  of  resource  materials  and  laboratory 
experiments  for  use  in  their  classrooms  and  to  share 
with  their  peers. 


TEACHER  ENHANCEMENT  PROGRAM 

Eugene  C.  JeUel 
Hope  College 
Holland.  MI 


TPE  8751702 
FY88  Sl49,e36 
Chemi St ry 


"Summer  Workshop  and  Leadership  Activities  Project 
for  Teachers  of  High  School  Chemistry" 

This  is  a  12-month  program  that  will  equip  40 
Advanced  Placement  chemistry  teachers  to  be  more 
effective  in  the  presentation  of  Advanced  Placement 
chemistry  courses,  and  to  provide  in-service 
assistance  to  their  colleagues.  The  project 
includes  intensive  training  for  five  weeks  on  five 
key  topics;  chemical  equilibrium,  chemical 
thermodynamics ,  oxidation-reduction  reactions  and 
electrochemical  cells,  chemical  kinetics,  and 
bonding  and  geometry  of  molecules.  There  is  a 
strong  emphasis  on  laboratory  experiments  designed 
to  teach  these  fundamental  topics  effectively. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Ked  C.  ftouzc  USE  6852136 

JJope  College  FYBB  Se,535 

Holland.  Ml  Physics 

"Verification  of  the  Uncertainty  Principle  in  the 
Hope  College  Advanced  Laboratory  Course** 

This  project  will  add  an  experiment  to  the  Advanced 
Physics  Laboratory  course  to  verify  the  time-energy 
uncertainty  relation  (Delta)  and  lifetime  of  an 
excited  level  of  (57)Fe.  The  uncertainty  in  energy 
of  the  level  will  be  measured  using  the  Mossbauer 
effect  which  allows  the  natural  linewidth  of  the 
emitted  gamma  rays  to  be  determined  using  the 
Doppler  effect  and  resonant  absorb t ion.  The 
uncertainty  in  lifetime  will  be  determined  by 
measuring  the  time  between  the  production  and  decay 
of  the  same  nuclear  level  using  fast  electronic 
components. 

The  equipment  needed  for  this  investigation  will 
also  b^  used  for  general  improvements  to  the 
Advanced  Laboratory  course ,  In  particular,  the 
nuclear  Zeeman  effect  will  be  studied  using  the 
Mossbauer  apparatus  with  a  ferromagnetic  absorber 
in  which  the  nuclear  levels  are  split  by  en 
internal  magnetic  field  produced  by  the  electronic 
motion , 

The  grantee  will  match  the  NSF  funds  with  an  equal 
amount  of  non^Federal  funds  for  this  project. 
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INFORMAL  SCIENCE  EDUCATION 

Robert  L.  Rnsfiell 
Impression  5  fluseum 
Lansing.  Ml 


MDR  8550266 
FY85  $301,500 
FYa6  $414,600 
FYa?  $423,900 
FYSa  $  7*892 
Museums 


"Exhibit  Research  Collaborative" 

A  group  of  eight  science  centers  from  across  the 
country  have  formed  a  collaborative  to  pool  their 
expertise  in  developing  and  replicating  science 
exhibits  to  circulate  to  member  institutions  *  The 
exhibits  will  cover  a  diversity  of  areas  such  as 
perception*  energy*  space  spin-offs  and  aerospace 
exhibit  aimed  fit  minority  youngsters.  A  prototype 
of  each  exhibit  will  be  developed  and  tested  at  the 
museum  aite.  After  formative  evaluation  and  floor 
testing*  a  copy  will  be  made  to  travel  to  other 
member  museums .  The  exhibits  will  be  seen  by 
approximately  40  million  people.  N5F  funding 
represents  60  percent  of  the  total  cost. 

Member  museums  include:  The  Museum  of  Science. 
Boston*  Massachusetts:  The  Louisville  Museum  of 
History  and  Science.  Kentucky;  The  Reuben  Fleet 
Space  Theater  and  Science  Center.  San  Piego. 
California:  Impression  5  Science  Museum.  Lansing. 
Michigan:  The  Science  Museum  of  Virginia.  Richmond: 
The  Pacific  Science  Center.  Seattle*  Washington^  The 
Oregon  Museum  of  Science  and  Industry.  Portland;  The 
Science  Museums  of  Charlotte.  North  Carolina. 

The  FY88  supplement  will  allow  members '  museums 
staff  to  meet  together  to  plan  for  exhibition 
installation  and  circulation  and  exchange  of 
educational  materials  for  the  eight  circulating 
exhibitions  t 


PRIVATE  SECTOR  PARTNER$HIP$ 

Robert  L.  Russell 
Impression  5  Museum 
Lansing*  MI 


TPE  8651059 
Fy88  $  84.960 
FV89  $182*575 
Info  r ma 1  Sc ience 


but  outside  of  school  hours .  Because  the  Lansing 
schools  already  bring  all  fourth  graders  to  the 
museum*  inservice  programs  for  those  teachers  will 
be  arranged  by  the  museum  utilising  industry  and 
university  scientists.  The  support  od  industry  will 
be  both  financial  and  through  its  people  —  as 
participants  in  planning  and  presenting  science 
activities  for  children  and  teachers  and  as  role 
models.  Cost  sharing  by  industry  and  the  museum 
will  equal  63%  of  the  NSF  funding. 


PRIVATE  SECTOR  PARTNE31SHIPS 

Jon  R .  Thompson 

Kalamazoo  Area  Matheuatics 

St  $cience  Center 
Kalamazoo.  MI 


TPE  8751501 
Fy88  $147,358 
FY90  $168,653 
HS  Sci/Math 


'^Kalamazoo  Community-Based  Partnership  Project  - 
People  to  People** 

The  Kalamazoo  Area  Mathematics  and  Science  Center, 
established  in  1985  with  a  $2,000*000  gift  from  the 
Upjohn  Company,  provides  facilities  for  advanced 
mathematics  and  science  activities  and  courses  for 
high  school  teachers  and  students  from  nine  public 
and  three  non-public  school  districts.  This  project 
will  develop  and  implement  expanded  programs  for 
utilizing  technical  professionals  from  area 
industries,  hospitals*  and  other  non- educational 
organizationa  as  well  as  from  neighboring  higher 
educational  institutions  to  expand  the  programs  of 
the  Center,  both  internally  and  through  outreach  to 
area  schools t  These  outside  professionals  will  be 
utilized  in  two  capacities t  As  resources  persons . 
they  will  work  with  teachers  in  enriching  class 
curricula  t  hr ough  consult  ing .  cl ass room 
presentations,  and  assisting  in  the  development  of 
teaching  materials .  As  mentors*  they  will  help 
individual  students  devise  and  conduct  research 
projects .  Replicable  procedures  for  recruiting, 
training*  and  utilizing  such  resource  persons  and 
mentors  will  be  developed  and  disseminated  widely 
for  use  it>  other  communities. 

Cost  sharing  by  the  partners  will  total  100%  of  the 
NSF  funding. 


"Community- Based  Science  Programs  for  Minorities*' 

In  partnership  with  industrial  firms.  The  Impression 
5  Science  Museum  will  organize  and  operate  a  program 
to  encourage  disadvantaged  minority  children  and 
their  Lamilies  to  develop  an  interest  in  and 
knowledge  of  science.  This  will  involve  a  variety  of 
activities  science     clubs*      field  trips, 

exhibitions  —  designed  to  reach  children  and 
parents  in  settings  familiar  to  them.  Mini-museums 
will  be  set  up  in  appropriate  community  centers.  A 
bus  modified  to  look  like  a  space  shuttle  will  be 
used  to  bring  science  activities  to  fairs* 
neighbor ho/j^d  settings,  and  other  locations,  and  to 
transport  children  to  other  points  of  interest , 
including  the  main  museum.  The  program  will  be 
carried  out  in  close  cooperation  with  the  schools. 


COLLEGE  SCIENCE  IMSTRUHENTATIOM 


Lyn  H.  Raible 
Kalamazoo  College 
Kalamazoo.  MI 


USE  8750179 
FV87  S13,474 
Psychology 


"Physiological  Psychology  Expansion  Project" 

The  objective  of  the  project  is  to  develop  the 
physiological  psychology  program  at  Kalamazoo 
College  to  a  level  that  allows  students  to:  (l) 
have  access  to  a  laboratory  course  in  physiological 
psychology,  (2)  participate  in  group  research 
projects*  and  (3)  conduct  supervised,  but 
independent     research    projects .         At     present , 
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insufficient  equipment  for  animal  cart  and  the  lack 
of  some  basic  laboratory  equipment  have  pw^ecluded 
the  expansion  of  the  physiological  psychology 
program^  Th«  acquisition  of  cage  washing  equipment 
and  animal  housing  will  allow  the  expansion  of  the 
animal  care  facility^  thereby  increasing  the 
research  capacity.  The  acquisition  of  equipment 
necessary  for  brain  surgery  (drills,  stereotaxis^ 
cryostat  *  microscope)  will  greatly  expand  the 
surgical  techniques  that  can  be  used  in  research 
and^  when  combined  with  the  equipment  already 
possessed  by  the  College^  will  provide  students  with 
enormous  flexibility  in  the  type  of  research  they 
can  conduct  <  Increased  research  capacity  and 
complexity  will  significantly  improve  the 
department's  ability  to  train  students  in  the 
techniques  and  theories  of  physiological  psychology 
and  related  fields. 


techniques  will  be  introduced  in  the  Thermal 
Physics  course.  In  the  introductory  courses  the 
workstations  will  be  used  to  simulate  simple,  but 
nonlinear,  mechanical  systems,  and  for 
electrostatics  simulations , 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Bobert  D.  Chute 

Lawrence  instit'ite  Technology 
Southfield,  KI 


USE  875056?. 
FY87  $22.4'jt4 
Electrical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paul  Sotherland 
Kalamazoo  College 
Kalamazoo^  HI 

"Computerized  Data  Acquisition 
Animal  Physiology  Laboratories** 


USE  8750650 
FY87  $9,846 
Biology 

in  Undergraduate 


Computerized  Data  Acquisition  is  being  developed  as 
a  part  of  the  laboratory  for  an  upper^level  course 
in  Animal  Physiology^  The  course  consists  of  a 
lecture  series  based  on  the  textbook  Animal 
Physiology:  Mechanisms  and  Adaptations  by  b.  Eckert 
and  D.  Randalls  and  a  laboratory.  A  series  of 
experiments  give  students  an  opportunity  to  collect 
physiological  data  using  a  computerized  system. 
Students  use  transducers  interfaced  with  an  IBK-XT 
microcomputer  to  monitor  processes  in  an  experiment 
through  the  Lab  Line  system.  Using  the  data 
handling  software^  Videograph,  the  students 
simultaneously  store  the  data  on  a  floppy  disk. 

Undergraduates  completing  these  experiments  have  a 
better  understanding  of  concepts  and  of  state-of- 
the-art  methods  in  Animal  Physiology,  and  thus  are 
better  prepared  to  do  further  work  in  this  area.  In 
addition  to  its  utilization  in  course  work,  the 
equipment  is  being  used  extensively  by  both  Health 
$c^ence  and  Biology  majors^  all  of  whom  are  required 
to  complete  independent  study  projects. 


"An  Undergraduate  Elect ricaltrical  Machines 
Laboratory'* 

This  project  will  improve  the  quality  of 
instruction  in  electromechanical  device 
application^  control  and  design.  Seven  Hampden 
machine  stations  will  be  added  to  the  laboratory 
which  presently  supports  three  machine  oriented 
courses.  Included  will  be  AC  and  DC  variable 
powers  sources ,  dynamometers,  instrumentation  and 
three  phase  and  single  phase  machines  which 
represent  the  basic  machine  types  in  general  use 
today.  This  laboratory  will  form  the  brisis  of 
future  control  systems  and  special  motor 
experiments . 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Glenn  D.  Berkheimer  MDR  8550336 

Harry  A.  Eick  FY86  $X6l,239 

Charles  W.  Anderson  FY87  $168,131 

Michigan  State  University  Other  NEC 
East  Lansing,  MI 


"Educational 
Achievement*" 


Systems      to     Increase  Student 


COLLEGE  SCIENCE  IN$TRUHENTATI0N 

Jan  Tobochnik 
Kalamazoo  College 
Kalamazoo '  MI 


USE  8851210 
FY88  $13,750 
Physics 


^'Computer  $imulation  Laboratory  for  Undergraduate 
Thermal  Physics  and  Introductory  Physics" 

The  grantee  will  purchase  five  high-speed  scientific 
workstations .  These  will  be  used  to  improve 
instruction  in  the  upper-division  Thermal  Physics 
course^  and  in  the  Introductory  Physics  sequence . 
Molecular  dynamics  and  monte  carlo  simulation 


ERIC 


The  purpose  of  this  project  is  to  design  an 
approach  to  science  instruction  that  takes  into 
account  some  findings  from  cognitive  research.  It 
has  been  widely  demonstrated  that  students  come 
into  the  classroom  with  invr.iid  perceptions  about 
physical  phenomena  which  are  not  altered  by  current 
forms  of  instruction.  Through  interviews^  this 
project  will  document  the  general  misconceptions 
held  by  students^  identify  these  for  teachers,  and 
develop  methods  which  directly  confront  the 
misconceptions.  The  student  materials  will  consist 
of  a  unit ,  **Models  of  Matter** ,  which  will  be 
modified  to  also  confront  the  commonly  held 
misconceptions.  The  final  product  will  be  an 
educational  sys  tern  that  integrates  learning 
activities  and  teaching  strategies  to  cause 
conceptual  change. 
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The  nK>dified  "Models  of  Matter"  unit  will  be 
randomly    assigned    to    12    of    24    Lansing*  Michigan 

Public     School     grade     six     classes     to     test  its 

effectiveness  iti  increasing  student  achievement  and 

promoting    recommended    teaching    strategies.  The 

remaining  12  sixth  grade  classes  use  the 
unmodified  "^Models  of  Matter"  unit. 

The  project  expects  to  demonstrate  how  authors  can 
use  existing  research  findings  to  modify  commercial 
textbook  units  and  teacher  guides  to  increase 
student  learning.  Since  most  teachers  structure 
their  teaching  around  a  commercial  textbook,  the 
project  has  national  significance  for  improving 
student  achievement  in  science. 


FACULTY  ENHANCEMENT 

P.David  Fisher 
Michael  A.  Shanblatt 
Gregory  M.  Wierzba 
Timothy  A.  Grotjohn 
Anthony  L,  Higas 
Michigan  State  University 
East  Lansing,  MX 

"Advanced  Design  Methodologies 
Electronic  Circuits'* 


USE  SS54147 
FY88  $62,506 
Electrical  Eng 


for     Large -Scale 


The  fundamental  approach  to  designing,  testing,  and 
manufacturing  electronic  circuits  has  changed 
drarr^atically  in  the  past  decade.  This  undergraduate 
faculty  enhancement  project  is  intended  to  update 
university  science  and  engineering  faculty  on  the 
critical  advances  that  have  taken  place  recently  in 
the  area  of  electronic  circuit  design  with  the 
intent  that  participants  will  take  this  material 
back  and  immediately  build  it  into  their  curricula. 
Phase  one  of  this  project  will  be  held  at  Michigan 
State  University  (M.S .U. ) ,  where  participants  will 
receive  intensive  classroom  briefings  and  gain 
laboratory  experience  with  circuit  design  and 
circuit  test  equipment  in  the  newly  completed 
Electronic  Research  and  Development  Laboratory 
(ERDL) .  During  phase  two,  participants  will  complete 
designs  and  prepare  a  report  back  at  their  own 
schools.  During  phase  three,  M.S.U.  will  serve  as  a 
center  of  expertise  and  assist  the  participants  as 
they  incorporate  this  new  material  into  their 
curricula.  Included  will  be  at  least  one  site  visit 
to  each  participating  university/college  and  a 
one-day  workshop  at  M.S.U.  Participants  be 
encouraged  to  keep  in  touch  with  each  other  atid  with 
the  faculty  at  M.S.U.  via  electronic  mail  and  other 
appropriate  means  to  ensure  that  experiences  gained 
can  be  shared .  Seeking  advice  and  sharing 
information  will  be  encouraged  even  after  the  formal 
project  has  ended. 

In  addition  to  the  NSF  funds .  participants ' 
institutions  will  contribute  about  10%  in  travel 
funds  toward  the  cost  of  the  project. 


TEACHER  EHHANCEMENT  PROGRAM 

William  M.  Fitzgerald 
Glenda  Lappan 
Michigan  State  University 
East  Lansing.  MI 


TPE  8651685 
FY87  $224,917 
Mathematics 


'^Honors  Workshop  for  Middle  Grade  Mathematics 
Teachers" 

This  project  offers  twenty- five  selected  teachers 
of  mathematics  in  grades  6 ,  7,  and  ^ 
opportunity  to  participate  in  a  four-week  Honors 
Workshop  at  Michigan  State  University  during  the 
summer  of  1987 ,  This  will  enable  these  teachers 
from  the  midwest  to  earn  6  hours  of  credit  in 
Mathematics  Education . 

The  participants  will  be  provided  with  a  special 
intensive  program  designed  to  update  their 
knowledge  of  mathematics  and  its  uses .  They  will 
also  study  ways  to  improve  their  instruction  of 
mathematics  at  the  middle  grade  level .  An 
interesting  "multiplier"  effect  of  the  program  is 
the  attendance  of  two  proteges  of  each  participant 
during  the  fourth  week  of  the  program.  These 
additional  t  each  ers  will  also  be  active 
participants  in  the  workshop.  All  participants 
will  be  provided  with  materials  and  plans  with 
which  to  return  to  their  communities  as  leaders  in 
mathematics  education.  Materials  used  will  be 
principally  those  developed  through  the  Middle 
Grade  Mathematics  Project,  an  NSF-funded  curriculum 
development  project.  Excell'^nt  support  has  been 
generated  from  local  school  districts  to  ensure 
implementation  at  the  school  level. 

During  the  second  summer,  the  participants^  with 
considerable  local  support  f  will  conduct  workshops 
for  their  peers  under  the  guidance  of  the  project 
staff.  Throughout  the  project  the  focus  will  be  on 
building  a  local  network  of  teachers  to  continue 
the  project  activities  in  addition  to  exchanging 
ideas  and  providing  broader  support. 

Dr.  Fit;;gerald  has  extensive  experience  in 
mathematics  and  mathematics  education^  having 
worked  3t  the  secondary  as  well  as  at  the 
university  level .  He  has  organized  and  conducted 
many  conferences  on  various  topics  in  mathematics 
and  served  in  the  capacity  of  staff  member  and 
director  for  several  NSF-funded  programs.  Dr. 
Lappan,  Co  PI,  has  an  equally  impressive 
background,  but,  in  particular,  was  Project 
Director  for  the  NSF-funded  Middle  Grades 
Mathematics  Program.  These  materials  are  an 
integral  part  of  this  proposal. 
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TEftCHER  ENHANCEMENT  PROGRAM 


FACULTY  EINHANCEHENT 


Penelope  Peter3on 
Andrew  Porter 
Michigan  State  University 
r^st  Lansing,  HZ 


TPE  8650909 
FY88  $16,841 
Other -NEC 


"Institute  for  Research  on  Teaching/American 
Federation  of  Teachers/Toledo  ^'Support  Teacher*' 
Project 

This  award  will  support  a  five-day  workshop 
involving  eight  teachers  who  have  been  selected  and 
prepared  to  seive  as  '"support  teachers"  in  the 
Toledo  public  schools «  The  eight  teachers  are 
divided  into  four  two-person  teams ,  Each  team 
consist  of  one  science  teacher  and  one  mathematics 
teacher;  four  different  schools  are  served,  each  by 
one  team.  A  support  teacher  is  assigned  a  reduced 
classroom  load  and  therefore  has  ti:ne  to  work  with 
other  teachers  who  are  less  well  prepared.  The 
workshop  is  a  small  but  essential  part  of  a  larger 
venture  that  waa  designed  and  conducted  by  the 
Institute  for  Research  on  Teaching  (IRT)  at  Michigan 
State  Unive/sity  in  collaboration  with  the  American 
Federation  of  Teachers  and  the  Toledo  Public 
Schools.  During  an  already -completed  phase  of  the 
project*  the  eight  teachers  participated  in  30  hours 
ot  professional  development  seminars  conducted  by 
IRT  personnel .  This  workshop,  scheduled  for  August 
of  1968,  will  serve  to  solidify  gains  the  teacher 
have  made  in  knowledge  and  skills.  In  the  fall  they 
will  assume  their  new  duties  as  support  teachers  in 
the  Toledo  schools. 

This  project  will  test  a  model  for  the  preparation 
of  sup^t^rt  teachers  and  will  assess  whether  the  use 
of  support  teachers  is  an  efficient  mechanism  for 
achieving  improvements  in  the  teaching  of  science 
and  mathematics  in  the  schools. 


Ann  L.  Maclean 

David  D.  Reed 

Margaret  R,  Gale 

Michigan  Technological  Univ 

Houghton.  MI 


USE  3654155 
FYe8  $68,986 
Environmental 


Geographic  Information  Systems  Workshop  for 
Undergraduate  Faculty  Enhancement*" 

Michigan  Technological  University  will  operate  a 
series  of  workshops  in  the  area  of  geographic 
information  systems  <GIS) .  The  workshops  are 
critical  to  fill  a  need  in  keeping  undergraduate 
faculty  members  abreast  oC  new  ideas  and  techniques 
utilizing  geographic  information  systems.  This  will 
result  in  the  updating  of  GIS  courses .  Hence 
undergraduates  will  have  the  appropriate  knowledge 
and  training  for  employment  as  a  GIS  specialist. 

Tvio  tvjo-week  workshops  will  be  held  at  the  School 
of  Forestry  and  Wood  Products .  Mi chi  gan 
Technological  University ,  Houghton,  Michigan.  The 
workshops  will  provide  the  participants  with  an 
opportunity  to  meet  ^  receive  st at e-oE-t he-art 
information,  gain  hands-on  experience ,  exchange 
ideas,  and  develop  appropriate  lectures  and 
laboratory  exercises  for  undergraduate  GIS  courses, 
in  addition,  attendees  will  meet  with  several  GIS 
managers  to  see  how  a  GIS  operates  on  a  day-^to-day 
basis,  and  determine  what  employees  deem  important 
for  undergraduate  GIS  students  to  know. 

Success  oC  the  project  will  be  determined  by  a 
questionnaire  assessing  both  the  quality  oC  the 
workshop  and  the  utility  of  the  lecture  and  lab 
manual  developed  as  part  of  the  workshop. 

In  addition  to  the  NSF  funds,  participants, 
institutions  will  provide  about  15%  In  travel  costs 
toward  the  operation  oC  the  project. 


YOUNG  SCHOLARS 


Gail  Richmond 
Charles  H.  Peebles 
Michigan  State  University 
East  Lansing,  Ml 


RCD  8755791 
FY88  $60,961 
Life  Sciences 


^'Summer  High  School  *  ^nors  Science  Program'* 

A  High  School  Honors  Science  Proaram  has  been  heM 
ori  the  campus  for  the  past  29  summers.  It  consists 
of  a  48-  day  piogram  directed  toward  high  ^ch'^ol 
juniors  sophomores.    It    allows    individuals  to 

select  a  topic  of  interest  within  experimental 
biology,  biophysxrrs,  or  plant  science  and  to  conduct 
independent  rfjsearch  under  the  supervision  of  a 
vo.\(jnteer  faculty  advisor  in  whose  laboratory  they 
work.  In  addition  tc  lab  wC'}*:,  studf^nts  are  taught 
how  to  use  library  facilities,  are  required  to  keep 
a  daily  log  of  their  activities  and  prepare  final 
oral  ar^d  written  reports.  The  students  are  housed  in 
a  university  residence  hall  under  the  supervision  of 
experienced  counselors. 


YOUNG  SCHOLARS 

jo^^  0,  Kiltinen  RCD  &850293 

Marilyn  fi,  Robbert  FY88  $34,729 

Northern  Michigan  University  FYe9  $34,729 

Marq-  ette,  Ml  Mathematics 

"Seaborg  Summer  Science  Academy" 

The  Seaborg  Summer  Science  Academy  is  an  intensive, 
two-week  residential  program  of  instruction  in 
science  and  mathematics  for  forty  high  school 
students  entering  the  11th  or  I2th  grades. 

The  Academy  participants  take  a  core  course^ 
Problem  Solving  in  Mathematics  and  Science.  In  this 
course,  they  develop  and  refine  skills  in  handling 
challenging  problems  while  working  together  in 
teams ,  Students  also  select  two  science  elective 
courses  and  two  in  mathematics. 

This  is  the  sixth  summer  that  the  problem  solving 
course  has  been  offered. 
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FACXTLTY  EtJHANCEMENT 

Joseph  D.  H'^vahesian  USE  3854178 

Yau        Hung  FY38  $101,023 

Hcward  R.  Witt  Mechanical  Eng 

Oakland  University 
Rochester*  MI 


carry  out  experiments  utilizing  this  instrument 
acquire  up-to-date  quali  ta tive  and  quantitative 
analytical  techniques  and  a  basic  understanding  of 
atomic  structure  and  the  properties  of  x-rays, 
required  to  enter  their  respective  scientific 
fields . 


*'Short  Course 
Teachers" 


in     Applied     Optics     for  College 


Twei.ty-five  undergraduate  teaching  faculty  attending 
this  two-week  short  course  will  work  with  the 
principles  and  applications  of  optics  in 
engineer  ng.  A  mixture  of  lectures,  demonstrations, 
with  hands-on  laboratory  experiments  and  projects 
represents  the  core  of  this  enhancement  program. 
Participants  will  be  provided  with  a  prepared  set  of 
notes  on  most  topics  which  will  be  covered  including 
Fourier  an  ilysis,  diffraction  theory,  interfero- 
metry.  geometrical  optics*  holography,  shearography , 
Moire'  methods^  optical  data  processing  methods, 
nondestructive  testing,  and  digital  image 
processing.  Participants  will  have  intensive  work 
experience  with  the  latest  in  optical  equipment  and 
related  ina trumentation .  much  of  which  is  computer 
controlled,  Oakland  University  possesses  outstanding 
applied  optics  facilities.  which  wiil  enable 
participants  to  work  with  the  modern 
instrumentation.  In  adroit  inn,  the  very  latest 
equipmen  t  available  will  ht:  borrowed  from 
manufacturers  and  suppliers  and  ^;et-up  in  Oakland's 
laboratories  for  participant  use. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Phyllis  Blumenfeid  mDR  9550437 

Judith  L.  Meese  FY85  $109,622 

University  of  Michigan  FY66  $  35,339 

Ann  Arbor,  MI  FY37  $  29,623 

El  em  Science 


''Mastery  Orientation  Toward  Learning  Science  in 
Elementary  Schools^ 

This  study  will  examine  the  effe^its  of  tasks^ 
teacher  behavior  aru  individual  characteristics  on 
students'  motivation  to  master  cogni tively  complex 
science  material.  The  Principal  Investir *tors  plan 
to: 


-  select  10  well -managed  4th  and  5th  grade 
class roon.s  taught  by  experienced  science  teachers. 


A  follow-up  evaluation  of  the  impact  of  this 
enhancement  experience  will  be  conc*ucted  one  year 
later. 


-  identify  children  wi  th  different  orientation 
toward  achievements 


In  addition  to  N5F  funds,  participants'  institutions 
will  provide  about  10%  in  travel  costs  toward  the 
operation  of  the  project 


-  select  three  science  units  which  requir'i  cixtical 
thinking^  but  where  the  tasks  vary  in  their  format 
and  social  organization. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Peter  J.  Moehs  USE  6750521 

Saginaw  valley  state  College  FY67  $34,500 

University  Center,  MI  Chemistry 


'^Improving  Undergraduate  Laboratory  instruction  in 
Chemistry  Through  the  Use  of  Energy  Dispersive  X  ■ 
Ray  Fluorescence  Spectroscopy" 

The  recent  acquisition  of  an  energy  dispersive  r- 
ray  fluorescence  (EDXRF)  spectrometer  allows  this 
instrument  to  be  used  in  the  analytical /physical 
course  sequence  in  chemistry  at  Saginaw  valley  State 
C'^llege.  Students  have  an  opportunity  to  demonstrate 
t'le  character  of  atoms  through  generation  of  line 
spectra^  to  show  the  relationship  between  x-ray 
photon /electron  int eractior.s  using  Compton  shift  and 
other  ef  fects  relating  to  absorption  edges  * 
absorption  and  photoelectr L::  effects.  Since  EDXRF  is 
J  rapids  non-destructive  technique,  students  who 


-  observe  and  detail  teacher  and  student  behavior 
during  these  units. 


-  survey  and  interview  children  following 
observations  to  explore  their  perceptions  of  task 
demands ,  ex^^ectations  for  performance,  learning 
strategies,  and  understanding  of  lesson. 

The  data  from  student  interviews,  teacher 
questionnaires,  and  classroom  observations  will  be 
used  to  characterize  the  learning  orientation  of 
students.  The  research  design  will  allow  a 
comparison  of  the  reactions  of  individual  students, 
both  within  a  classroom  and  to  similar  ta<^ks  across 
classrooms-  In  this  manner,  the  investigators  plan 
to  identify  tie  individual  ind  situational  factors 
that  promote  development  of  a  mastery  orientation 
toward  science  learning. 

The  results  will  be  disseminated  through  packaged 
materials-  wor*<shops  and  conference  presentations 
given  at  local,  regional  and  national  levels. 
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COUBSE  AWD  CURRICULUM 

H.Scott  Fogler 
University  of  Michigan 
Ann  Arbor,  HI 


USE     8854  538 
FY88  $244,900 
Engineering 


Development  of  Innovative  Engineering  Students'" 

The  objective  for  this  project  is  to  provide 
educational  experiences  for  chemical  engineering 
students  that  will  enhance  the  development  of 
innovative  and  creative  skills^  Interactive  computer 
modules  and  open-  ended  problems  are  being  developed 
for  use  with  each  of  the  core  (required)  courses  in 
the  chemical  engineering  program.  The  modules  and 
open-ended  problems  will  complement  the  normal 
engineering  courae  examples  and  homework  problems 
and  are  expected  to  provide  frequent  opportunities 
for  the  students  to  practice  the  divergent  thinking 
skills  needed  for  the  practice  of  engineering  and 
yet  leave  enough  time  for  learning  the  necessary 
engineering  fundamentals .  It  is  expected  that  the 
added  mot^i^ation  for  learning  fundamentals  provided 
by  the  modules  and  the  open-ended  problems  will  be 
such  that  the  engineering  fundamentals  are  covered 
as  fully  as  before. 

The  institution  has  committed  matching  funds  that 
are  approximately  one-  third  of  thf^  funds  req\iested 
from  NSF  for  this  project. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Engineering. 


such  field- centered  learning  and  teaching,  thcy 
will  design  an  individual  field  exercise  treatment 
of  a  topic  of  their  choice.  These  materials,  along 
with  the  reaources  provided  by  the  instructors, 
»ill  be  compiled  and  given  to  the  teachers  to  use 
in  their  own  classrooms  during  the  following 
academic  year. 

Second,  each  teacher  will  enroll  in  one  advanced 
biology  course  of  their  choice.  Third,  a  series  of 
special  lectures  and  seminars  will  be  offered 
featuring  distinguished  visitors  to  the  Biological 
Station.  Lastly,  during  the  following  school  year, 
the  participants  will  tryout  the  new  materials  and 
teaching  methods .  They  will  conduct  inservice 
sessions  with  other  teachers  in  their  schools.  All 
participant  will  return  to  the  Biological  Station 
in  February  for  a  weekend  winter  workshop  to  share 
discussions  of  their  classroom  trials  and  their 
inservice  sessions,  to  provide  feedback  prior  to 
p\ibXication  of  the  project  materials,  and  to 
participate  in  a  short  workshop  on  winter  ecology. 

The  purposes  of  the  Honors  Workshop  program  include 
the  formation  of  leadership  groups  of  able  teachers 
around  the  country.  the  enhancement  of  the 
scientific  and  pedagogical  knowledge  of  these 
teachers,  and  he  provision  of  quality  resource 
persons  to  assi;  t  directly  in  the  improvement  of 
precollege  scieii^e.  mathematics  and  technology 
education.  This  project  will  further  the  aims  of 
the  program. 

The  project  director  and  academic  staff  of  the 
Biological  Station  are  highly  qualified  to  conduct 
this  project .  They  have  conceptualized  ^ 
innovative,  substantial  approach  which  ensures  a 
successful  activity. 


TEACHER  ENHANCEMENT  PROGRAM 


David  K.  Gates 
Burton  E.  voss 
University  of  Michigan 
Ann  Arbor,  WI 


TPE  8550141 
FY85  $132,049 
FY86  $119,625 
FY87  $122,375 
Biology 


"Honors  Workshop 
Teacners** 


for     Secondary     School  Biology 


This  project  will  provide  enhancement  experience  for 
selected  high  school  biology  teachers  through  an 
intensive  two*month  workshop  at  the  Universi  ty  of 
Michigan  Biological  Station,  a  10,000-acre  lakeshore 
research  and  t<^aching  facility  located  on  the 
northo][jk  lip  o£  the  state's  lower  peninsula.  Twer  y 
five  teachers  in  each  year  will  improve  thair 
knowledge  of  field  biology  and  their  pedagogical 
skills  through  completion  of  four  interrelated 
activities. 

Through  participatiOT>  in  a  biological  curriculum 
development  workshop,  teachers  will  experience 
firsthand  the  study  of  a  variety  of  biology  topics 
treated  through  readings,  lectures,  and  field 
exercises.  After  completing  their  studies,  they 
will  evaluate  and  discuss  the  design  and  adaptation 
of  the  materials  and  methods  for  their  own 
classroom.     As  they  develop  new  insights  related  to 


APPLICATIONS  OF  ADVANCED  TECHNO:,OGY 

James  A.  Kulik 
CAtiversity  of  Michigan 
Ann  Arbor,  HI 


MDR  6470258 
FY85  $144,050 
FY86  S240.997 
FYS?  $  20,279 
Other  NEC 


"Critical  Synthesis  of  Factors  in  Science  Teaching 
and  Learning  Using  Instructional  Technology" 

This  supplemental  work  will  produce  a  monograph- 
length  document  describing  in  both  narrative  and 
quantitative  terms  the  f;onr  lii**]r>T>s  that  ^^an  be 
drawn  from  approximately  100  quantitative  synthestj 
covering  4 , 350  studies  relevant  to  science 
education.  The  monograph  will  cover  six  major 
areas :  teaching  methods  and  their  influence  on 
learning?  factors  that  influence  effectiveness  of 
teaching  materials:  organization  of  classrooms  fo£ 
effective  instruction:  student  characteristics  that 
influence  science  learning;  teacher  characteristics 
and  their  influence:  and  curriculum  revision  and 
sci<jnce  learning.  The  report  will  be  widely 
disseminated  and  should  be  valuable  for  developing 
science  education  policy  and  for  planning  research 
and  development  efforts. 
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FACULTY  ENHANCEMENT  PROGRAM 


RESEARCH  IN  TEACHING  AND  LEARNING 


Mllllara  M,  Spurgeon  USE  8854197 

Blsayed  A.  Orady  FY88  $136,318 

John  Cherng  Engineering 
Edward  Lumsdalne 
James  Knight 
University  of  Michigan 
Ann  Arbor.  MJ 


Harold  Stevenson 
University  of  Michigan 
Ann  Arbor,  MI 


**Mat hematics  Achievement ; 
American  Children" 


MDR  6751390 
FY87  $190,079 
Fy88  $197. 528 
Studies 


Japanese,   Chinese ,  and 


''Faculty  Enhancement  for  Undergraduate  Programs  In 
Manufacturing  Engineering" 

The  program  will  enhance  the  knowledge  and 
Instructional  skills  of  forty-eight  faculty  members 
In  the  field  of  manufacturing  engineering.  These 
members  will  come  from  colleges  and  univerfilties 
primarily  in  the  midwest.  Institutions  are  striving 
to  establish  undergraduate  programs  in  manufactur- 
ing engineering  but  are  severely  handicapped  by  the 
shortage  of  qualified  instructors.  The  shortage  can 
be  alleviated  by  upgrading  existing  faculty. 

The  program  comprises  four  sessions,  with  intervals 
of  days  to  weeks  to  allow  for  preparatory  work. 
Topic  outlines  for  the  sessions  are  as  follows: 


Session  I:  Clinic  and  Instruction  in  Manufacturing 
Engineering,  Program  overview.  Identification  and 
analysis  of  Instructional  problems.  Frameworks  for 
organizing  Instruction  in  manufacturing  engineering. 
Manufacturing  operations ,  Kinds  of  manufacturing 
engineers.  Five  Intensive  short  courses  In  the  areas 
of  time  management ,  creativity  and  innovation,  and 
personal  networking. 


Session  II ;  Productivity-  Related  Projects . 
Simul taneous  engineer  In g.  Part  design  for 
performance  and  produclbillty ,  Part  fabrication . 
Applications  of  computers.  Preparation  of  a  process 
specification  manual ,  Cost  reductions.  Research 
frontiers  for  the  process  selected.  Human  factors. 
Three  laboratory/plant  tours. 


Session  III :  Product  Quality-Related  Factors. 
Ascertaining  what  customers  want.  Design  of  "roducts 
for  quality,  Ouar  itatlve  Ishakawa  diagrams.  Taguchi 
methods.  Preparation  of  a  product  quality  manual. 
Modern  nondestructive  test  methods ,  Pilot  run ,  Two 
plant  tours. 


Six  research  studies  conducted  in  the  past  six 
years  have  investigated  the  mathematics 
achievements  of  Chinese  ^  Japanese ,  and  American 
children ,  Children  have  been  given  achievement 
tests  In  mathematics^  reading,  and  a  variety  of 
cognitive  tasks.  They  have  been  Interviewed  about 
their  motivation  concerning  mathematics ,  Mothers 
and  teachers  have  been  Interviewed  about  their 
beliefs  and  practices.  Observations  have  been 
conducted  In  the  children 's  classrooms.  Children 
chosen  for  the  studies  Include  representative 
samples  from  kindergarten,  grade  1  and  grade  5  in 
large  urban  areas,  including  Minneapolis^  Chicago^ 
8ei jing^  Sendal ,  and  Taipei ,  The  purpose  of  the 
project  is  to  complete  the  analyses  of  the  data 
collected  in  ttiese  studies  and  to  write  the  results 
so  that  they  will  be  available  to  scientific^ 
professional ^  and  lay  audiences ,  The  goal  is  to 
provide  Information  ttiat  will  be  useful  in 
improving  mathematics  education  of  American 
children,  both  at  school  and  at  home. 

This  project  is  unique  in  providing  knowledge 
relating  complex  social  and  cultural  factors  to 
early  development  of  mattiematics  abilities  in  young 
children.  It  promises  to  yield  a  large  data  set^ 
rich — even  If  complex — In  its  implications  for 
understanding  the  relationship  between  the  value 
placed  upon  mathematics  in  American  society  today 
(as  reflected  in  its  schools)  and  the  future 
strength  of  the  U,  S .  science  and  technology 
enterprise , 


TEACHER  ENHANCEMENT  PROGRAM 

Mary  J.  Whitmore 
University  of  Michigan 
Ann  Arbor,  Ml 


TPE  8751767 
FY88  $121,431 
FYe9  S125,871 
FY90  $126,388 
Other  »EC 


Session  IV;  Design  and  Kdbrication  ot  instructional 
Aids,  workplace  engineering.  Replacement  theory. 
Pros  and  cons  of  computers  in  manufacturing. 
Manufacturing  management ,  Visit  to  the  headquarters 
of  the  Society  of  Manufacturing  ngineers.  Provision 
will  be  made  for  networking  tne  participants  by 
computer  and  by  follow-on  seminars  held  annually  for 
three  years. 

In  addition  to  the  NSF  funds ,  participants ' 
institutions  will  contribute  about  5%  in  travel 
costs  to  the  op^iratlon  of  the  project. 


'Kegicnnl  Edtjcators  Network  and  Enhancement 
Workshop  <RENEW)^ 

This  project  ^  Regional  Educators  Network  and 
Enhancement  Workshop  (REnEw)  builds  on  the 
strengths  of  an  honors  workshops  A  Special  Stimmer 
Institute  for  Science  Teachers  (ASSIST)  funded  by 
NSF ,  Twenty- five  teachers  per  year,  from  hir^  i 
school ^  middle  school  and  elementary  schools 
respectively^  will  participate  in  an  eight -week 
summer  Enhancement  Workshop  at  the  Uni  'rsity  of 
Michigan  Biological  Station.  This  Works*  ^  will 
emphasize  techniques  In  science  education,  peer 
coaching,     mentor- teaching^     and    other  effective 
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strategies  to  enhance  their  science  teaching.  In 
addition,  each  teacher  will  choose  one  of  the 
regularly  offered  courses  at  the  Biological  Station 
to  update  and  enhance  their  biology  content 
background , 

Project  ASSIST  participants  will  work  with  these 
teachers  in  their  schools  during  the  school  year.  In 
years  two  and  three  of  this  project ,  a  network  of 
participants  and  previous  participants  will  work  in 
each  of  fiue  local  regions  in  the  state  of  Michigan 
to  implement  improved  science  teaching,  to 
communicate  with  each  other  ^  and  to  disseminate 
information  to  colleagues  in  their  regions ,  State 
funJs  haue  been  utilized  in  initiating  a  pilot 
version  of  this  network. 

Thirty-two  percent  of  the  budget  for  this  project  is 
cost-shared  by  contributions  from  the  University  and 
school  districts.  The  cost  of  released  time^ 
substitutes^  and  materials  to  implement  the  program 
is  borne  by  the  schools.  State  of  Michigan  funds  are 
being  used  to  support  the  "veteran"  teachers  in 
their  support  of  participants. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Keshav  S,  varde  USE  8750321 

University  of  Michigan  Dearborn  FY67  $40,012 

Dearborn,  MI  Mechanical  Eng 

"Undergraduate  Mechanical  Engineering  Laboratory 
Improvement " 

This  project  will  upgrade  the  existing  under- 
graduate mechanical  engineering  laboratories , 
Modern  computer -cont  rolled  flow  measurement  * 
dynamometer,  and  pressure  and  temperature  seniifors 
will  be  integrated  into  new  experiments .  The 
experiments  will  cover  the  performance  of  heat 
punips,  internal  combustion  engines  and 
metallurgical  and  structural  components, 
Automation  of  a  s;olar  collector  to  determine 
absorption,  heat  losses ,  and  collector  efficiency 
is  planned. 


TEACHER  ENHANCEMENT  PROGRAM 

Joella  Gipson  TPE  8751^45 

Wayne  State  University  FYBB  $139,797 

Detroit.  Ml  FYB9  $209,719 

FY90  $192,624 
Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Kiumi  Akingbehin  USE  B750293 

James  W,  Knight  FYB7  $44,586 

University  of  Michigan  Dearborn  Electrical  Eng 

Dearborn.  MX 


"An  Undergraduate  Laboratory  for  Real  Time  Computing 
and  Control , " 

A  real  tiik;e  computing  laboratory  will  be  set  up 
under  this  project,  it  will  provide  the  facilities 
to  support  a  three  hour  course  for  undergraduate 
engineering  students  in  the  fundamentals  of  real 
time  computing  and  control ,  The  laboratory  will 
consist  o£  a  DEC  f^icrovax  II  u^ied  ad  a  software 
development  station  tied  by  Ethernet  to  another  DEC 
Kicrovax  XI  running  Labstar  real  time  software  and 
acting  as  a  controller  of  various  equipment.  Among 
the  items  to  be  controlled  include  a  robot  and 
computer  numerically  controlled  machines.  The 
system  will  include  the  capabilities  to  support  up 
to  twenty  users  developing  software  and  then  running 
their  software  individually  through  the  controller. 


"Institute  for  Enhancement  of  Mathematics  Teachers" 

The  proposal  is  for  a  three-year  institute  that 
will  help  a  cadre  of  50  mathematics  teachers  in 
grsdes  7-10  learn  modern  mathematics  concepts, 
develop  programming  skills,  snd  learn  effective 
leadership  and  teaching  methods ,  These  lead 
teachers  are  to  work  with  other  teachers^  thereby 
affecting  approjtimately  240  teachers,  throughout 
the  duration  of  the  project ,  A  problem  solving 
Approach  is  to  be  taken  that  emphasizes  algebra  and 
geometry  integrated  with  computing.  The  recruitment 
and  selection  process  is  designed  to  emphasize 
selection  of  teachers  in  underrepresented  groups , 
During  the  first  summer,  activities  will  consist  of 
courses  in  mathemati  ca ,  mathematical  problem 
solving^  snd  discussions  on  Instructional 
strategies.  During  the  academic  year,  cadre  members 
will  attend  additional  courses  and  w  ^rk  in  the 
laboratory  of  the  center ,  In  their  teaching  they 
will  pilcc  teat  the  teaching  modules  that  they 
develop  in  the  workshop  under  the  supervision  of 
the  project  staff.  Classes  and  demonstration 
lessons  are  to  be  video  taped  during  the  school 
year  and  used  by  the  cadre  members  with  other 
teachers.  During  the  second  summer,  the  cycle  will 
begin  anew  with  sn  additional  2f  cadre  members*  and 
the  workshop  will  involve  members  of  the  earlier 
cadre  group.  The  initial  cadre  will  also  take 
additional  courses  during  the  second  sumnier  and 
prepare  to  establish  instructionsl  settings  for 
other  teachers,  The  third  year  of  the  project  is  to 
involve  all  cadre  members  in  working  with  other 
teachers*  who  wi?l,  in  turn,  be  observed  and  video 
taped  by  the  projL*ct  staff. 
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Presid^tial  Awards  for  Excellence 
in 

Science  and  Mathematics  Teachlnr^ 


The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources  * 


TEACHER  ENHANCEMENT  PROGRAM 


1987 

Edwin  Andersen 
Mathematics 
Southwest  High  School 
Minneapolis,  HN 


Steven  Ethen 
Science 
Burnsville  High  School 
Burnsville^  HN 


1988 

Eleanor  Mat  sis 
Mathematics 
North  Community  High  School 
Minneapolis ,  HN 


David  C.  Arlander 
Science 

John  Adama  Junior  High  School 
Rochester*  HN 


COLLEGE  SCIENCE  INSTRUMENTATION 

Brian  j^  Anderson 
Augsburg  College 
Minneapolis,  MN 


USE  8852403 
FY88  $17,146 
Physics 


"A  High  Vacuum 
Instruction'* 


Laboratory     for  Undergraduate 


High  vacuum  technology  underlies  much  of  current 
experimental  science  and  "high  technology* "  and 
provides  an  excellent  basis  for  training  advanced 
undergraduates.  The  Physics  Department  will  complete 
the  development  of  a  high  vacuum  laboratory 
featuring  four  multipurpose  vacuum  stands  (medium 
high  vacuum,  gas  analysis  with  mass  spectrometry, 
gas  mixing,  and  ultra  high  vacuum)^  and  continue 
ongoing  curriculum  developments  reldlej  lo  Lhis 
laboratory.  Experiments  will  include  topics  in 
atomic  and  molecular  properties  using  mass 
spectroscopy,  plasma  physics,  gas-surface 
interactions,  and  vacuum  technology-  The  equipment 
to  be  purchased  includes  a  modern  quadripole  mass 
spectrometer,  PC -based  computer  controllers  and 
computer -compatible  sensors*  and  selected  vacuum 
items  needed  to  complete  stand  fabrication.  The 
vacuum  laboratory  will  be  used  by  both  Physics  and 
Chemistry  students  in  several  upper  division 
courses,  and  by  technical  employees  in  local 
industry  enrolled  as  part  of  an  ongoing  educational 
partners^^ip , 


John  E.  Senior  TPE  8751220 

Naum  Kipnis  FY87  $26*350 

Bakken  Library  of  Electricity  in  Life  Physics 
Minneapolis ,  HN 

""Experimental  Foundations  of  Waves  and  Vibrations : 
A  Summer  Institute  for  High  School  Physics 
Teachers** 

This  project  provides  funds  for  a  tbree<-week  summer 
workshop  for  20  teachers  of  physics  and  physical 
science,  grades  7-12 ,  during  the  month  Of  July* 
1987 ,  The  workshop  entitled  "Experimental 
Foundations  of  Waves  and  Vibrations"  will  enable 
the  participating  teachers,  through  the  reenactment 
of  historical  experiments  in  the  areas  of  optics 
and  acoustici.,  to  study  and  understand  the  role  of 
experimentation  in  creating  scientific  knowledge , 
The  teachers  will  have  the  opportunity  to  build  and 
assemble  the  equipment  essential  for  several  of  the 
historically  critical  experiments  in  the  field , 
They  will  be  urged  to  take  ideas  and  resources  back 
to  their  middle  and  high  school  classrooms  to 
enrich  their  instruction  of  precollege  students  and 
to  provide  inservice  education  for  their  peers. 

The  workshop  will  be  held  at  the  Bakken:  Museum  and 
Library  of  Electricity  in  Life.  The  unique 
facilities  of  this  institution  will  be  available  to 
the  participants.  The  staff  for  the  workshop  will 
be  drawn  from  the  Bakken  and  university  scientists. 
University  of  Minnesota  credit  will  be  given  to  the 
part icip ants  who  successfully  complete  the 
workshop. 

This  project  utilizes  an  innovative  and  creative 
approach  to  the  enhancement  of  teacher  knowledge  in 
the  physical  sciences.  The  teachers  will  enrich 
their  understanding  of  the  historical  development 
of  an  area  of  science  as  well  as  increase  their 
conceptual  understanding  of  the  area.  The  project 
is  a  collaborative  effort  among  a  museum, 
university,  private  sector  businesses  and  school 
districts .  A  resource  book  of  physics  experiments 
will  be  distributed  to  physics  teachers  throughout 
the  state  of  Minnesota. 


COLLEGE  SCIENCE  IHSTHUMtNrATKJN 

Kirk  P,  Manfredi 
Bemidji  State  University 
Bemidji,  HN 


USE  6851455 
FYSe  t30,850 
Chemistry 


**  Improvement 
Curriculum 


to     the     Undergraduate  Laboratory 


The  Department  of  Chemistry  is  improving  and 
mode  rnizing  the  undergraduate  laboratory 
curriculum  ■  Specifically^  the  Department  is 
introducing  NMR  spectroscopy  into  the  '^Project  Lab" 
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chemistry  courses.  "Project  Lab"  is  a  unique 
approach  to  laboratory  instruction  which  emphasizes 
individual  achievement  and  preparedness  in  the 
chemistry  laboratory.  With  the  many  applications  of 
KME  spectroscopy  the  Department  is  implementing  KME 
experiments  in  all  areas  of  chemistry,  Dcperiments 
are  being  introduced  into  the  undergraduate  lab 
which  are  unique  to  the  HMR  Phenomenon ,  Ultimately 
the  Department  would  like  to  publish  some  of  these 
experiments  to  assist  other  undergraduate 
institutions  in  fully  utilizing  their  NMH 
instructional  faciliti  es.  The  specific  piece  of 
equipment  that  is  being  utilized  is  a  60  MHz 
spectrometer  equipped  with  a  variable  temperature 
probe. 


of  neural  tissue,  and  for  analyzing  and  recording 
the  resulting  material.  Thus.  the  equipment 
includes  operating  microscopes  for  surgery.  a 
sliding  microtome  to  cut  frozen  sections,  and 
compound  microscopes  equipped  to  observe  and  record 
fluorescent  tracers.  This  facility  complements  the 
college ' 3  molecular  neuroscience  facility  in 
Biology  and  makes  available  comprehensive 
neuroscience  laboratory  courses . 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee- 


The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jack  Goldfeather  USE  8750099 

Carleton  College  FYS?  $39,430 

Northfield,  MN  Mathematics 


COLLEGE  SCIENCE  INSTRUMEtTTATION 

Robert  C,  Pickett 
B«midji  State  University 
Bemidj  i ,  MN 


USE  8750197 
Fye7  $16,310 
Electrical  Eng 


"Computer  Assisted  Engineering  in  an  Undergraduate 
Engineering  Physics  Program" 

Two  workstations  will  be  added  to  the  Engineering 
Physics  program  resulting  in  a  three  quarter 
sequence  in  computer  aided  engineering.  The  IBM 
PC/AT  will  be  used  to  introduce  the  student  to  the 
A$$YST  data  acquisition  and  processing  software, 
MXCHOCADAM  mechanical  design  functions,  and  EE 
DESIGNER  circuit  simulation  and  design-  A  Motorola 
VME  Module  system  will  be  used  as  a  UNIX  workstation 
to  introduce  finite  element  analysis  via  the 
CA$A/GIFTS  software.  The  result  will  be  that  the 
students  are  introduced  to  the  workstation  concept 
of  engineering  early  in  their  course  of  instruction 
so  that  future  courses  can  bui^d  on  it. 


^An  Undergraduate  Computer  Graphics  Laboratory  for 
Mathematics  and  Computer  Science^ 

Under  this  project,  Carleton  College  will  develop  a 
computer  graphics  laboratory  using  a  MicroVAX  II 
computer ,  a  high  resolution  display  and  five  low 
resolution  terminals.  The  laboratory  will  support 
both  computer  graphics  courses  and  independent 
student  study  in  this  emerging  area.  Two  student 
research  projects  are  contemplated.  One  is  to 
produce  three  dimensional  images  from  two 
dimensional  representing  cross -sectional  slices  of 
biological  specimens .  The  other  is  to  produce 
three-dimensional ,  animated  sequences ,  Emphasis  in 
the  courses  and  laboratory  will  be  on  the 
mathematics,  physics,  and  computer  science  theories 
that  form  the  basis  of  modf^rn  computer  graphics. 


COLLEGE  Science  instrumentation 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jerry  R.  Mohrig 
Carleton  College 
Northfield,  MN 


USE  8750210 
FY87  $33,472 
Chemistry 


Jerry  A.  Cberhart 
Carleton  College 
Northfield.  ^^N 


USE  8851171 
FY88  $63,936 
Psychology 


""Improving  Undergraduate  Ins  t ruction  in  Chemistry 
Through  the  Use  of  a  Gas  Chroma  tograph /Mass 
Selective  Detector  System" 


"Neuroscience  Laboratory  (Psychology ) " 

In  response  to  the  growing  importance  of 
net-TOSciencc  research  in  the  behavioral  sciences ,  a 
neuroscience  laboratory  has  been  established  for 
teaching  in  Psychology,  Laboratory  experience  at 
all  levels  of  the  undergraduate  social  science 
curriculum  is  offered  from  freshman  seminars  to 
advanced  seminars  and  independent  research  projects. 
The  core  of  this  project  is  a  new  upper  level 
course/  Laboratory  in  Physiological  Psychology, 
which  provides  instruction  in  modern  neuroanatomical 
methods.  This  project  requires  equipment  for 
preparation  of  animals,   for  histological  processing 


A  rtttieiiLly  acquired,  versatile,  st  atc-of  -  the-art 
gas  chromatograph/mass  selective  detector  iGC/t^SD) 
is  now  being  used  in  the  undergraduate  chemistry 
program  at  Carleton  College.  Direct  student  access 
to  this  sophisticated  microcomputer- control  led 
instrument  provides  powerful  motivation  for 
students  to  follow  careers  in  science.  The  system 
is  used  in  both  upper^  level  and  introductory-level 
courses ,  including  the  junior-year  integrated 
laboratory  sequence,  undergraduate  research 
projects,  organic  chemistry,  and  the  introductory 
chemistry  laboratory,  A  significant  fraction  of  the 
chemistry  majors  at  Carleton  are  women. 
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COLLEGE  SCIENCE  INSTEUMENTATION 

Mary  Savina 
Shelby  J.  Boardman 
Carleton  College 
Northfield.  HN 


USE  6750682 
FVe?  $45,500 
Geology 


"Purchase  of  an  X-Ray  Diffraction  Unit  for 
undergraduate  Geology" 

The  Carleton  College  Geology  Department  will 
purchase  a  semi-automated  x-ray  diffraction  unit . 
The  diffract  ometer  is  needed  by  the  Geology 
Department  to  teach  modern  x-ray  techniques  in 
mineralogy,  soils*  and  advanced  petrology  courses. 
These  classes  will  teach  x-ray  theory  and  practice 
in  lectures  and  laboratory  exercises.  Virtually  all 
geology  majors  take  at  least  one  of  these  classes. 
The  dif f ractometer  is  also  needed  for  student 
research  projects*  including  senior  integrative 
exercises  required  of  each  major. 


spectrophotometry  and  similar  techniques.  The 
Principal  Inuestigator  is  developing  a  Laboratory 
Techniques  Manual  featuring  "do-able^'  exercises  for 
undergraduates  at  three  leuels ;  I  *  Basic 
ProcedUL-^es;  II*  Intermediate  Level  Techniques:  and 
III  *  Aduanced  protocols .  His  report  of  this  work 
to  the  American  Society  for  Cell  Biology  has 
elicited  so  favorable  a  response  that  prospects  for 
this  project's  achieuing  a  substantial  national 
impact  are  encouraging. 

Careful  scheduling  of  the  laboratories  will  permit 
the  same  instruments  to  contribute  to  modernization 
of  the  Department's  teaching  of  Molecular  Biology. 
Microbiology.  Immunology.  Genetics  and 
Biochemistry,  as  well  as  serving  their  central 
function  in  Cell  Biology. 


COLLEGE  SCIENCE  INSTEUMENTATION 


COLLEGE  SCIENCE  INSTEUHEHTATION 


Karl  W.  Knight 

Gustavus  Adolphus  College 

Saint  Peter.  MN 


USE  3352334 
FY33  S31.115 
Computer  Science 


James  S.  Backer 

Concordia  College  at  M6orhe3d 

Moorhead*  HN 


USE  6750632 
FYS?  $23,255 
Biology 


"Undergraduate  Laboratory  Equipment  for  Isolating 
DNA*  RNA.  Proteins  and  Lipids" 

This  equipment  is  providing  the  Biology  Department 
with  the  ability  to  isolate  DNA  and  RNA  through 
ultracent rif ugat ion .  The  microf uges  are  being  used 
for  the  easy  manipulation  of  small  uolumes  (10-200 
microliters)  of  RNA  and  DNA.  Protein  purification 
experiments  and  isozyme  studies  are  being  done  in 
Cell  Biology  and  in  Plant  Physiology  using  slab  gel 
electrophoresis  techniques  which  make  cross  sample 
comparisons  easier  than  with  tube  gel  elect ro- 
phoretic  systems.  By  working  in  the  laboratory  with 
DNA*  RNA*  ^nd  protein*  the  students  gain  hands  on 
experience  and  greater  insight  into  the  major 
conceptual  underpinnings  of  molecular  biology  and 
nvolecular  genetics.  In  addition  to  its  applications 
in  six  upper  division  courses,  the  equipment  will 
support  a  newly  instil.uted  Honors  Program  in 
Biology. 


COLLEGE  SCIENCE  INSTltUMENTATlON 

William  H.  Heidcamp 
Gustavus  Adolphus  College 
Saint  Peter.  MN 


USE  6750065 
Fy67  S4 1.011 
Biology 


"Instructional  Equipment  for  an  Undergraduate  Cell 
Biology  Laboratory" 

This  project  is  improving  undergraduate  laboratories 
in  all  Biology  by  adding  equipment  to  conduct  the 
separation  and  characterization  of  macromolecules 
through ^    centrifugation*  electrophoresis* 


■'Artificial  Intelligence  Course  Development 
Project  ** 

This  project  permits  students  at  this  institution 
to  study  Artificial  Intelligence  <AI)  as  an 
interdisciplinary  course  -  one  involving  both  the 
principles  of  programming  AI  problem  solutions  as 
well  as  the  study  of  issues  of  cognitive  science. 
The  new  AI  course  is  offered  as  a  capstone  course 
in  that  students  develop  one  or  two  very  complex 
LISP  programs  in  the  area  of  AI .  The  laboratory 
equipment  that  supports  this  project  includes^ 
networked  Apollo  DN3000  and  DN  4000  workstations 
running  LISP . 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Steuen  Mellema  USE  8750140 

Gustavus  Adolphus  College  Fy67  S27.670 

Saint  Peter.  MN  Physics 

"Experimental  Modern  Physics  Laboratory  Deuelopment 
Project"* 

The  Physics  Faculty  of  Gustauus  Adolphus  College 
will  develop  a  new  junior-leuel  course* 
Experimental  Modern  Physics  Laboratory.  This 
course  will  become  the  capstone  laboratory  in  the 
sequence  of  introductory  and  intermediate  classical 
physics  and  electronics  laboratory  courses, 
required  of  all  majors.  The  principal  goal  of  the 
new  course  is  to  provide  majors  with  direct 
experience  investigating  important  microscopic 
physical  phenomena  at  an  advanced  undergraduate 
leuel  using  modern  instrument  at ion  and  data 
acquisition  equipment. 
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NSF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


The  focus  of  this  project  is  che  implementation  of 
new  and  modernized  experiments  in  nuclear  and 
condensed  matter  physics  and  modern  optica  *  The 
principal  units  to  developed  are:  a  gamma-ray 
spectroscopy  facility;  an  alpha-particle 
spectroscopy  facility;  a  condensed  matter  (including 
low  temperature)  facility;  and  a  set  of  modern 
optics  experiments .  In  addition*  four  IBM  PC -XT 
computers  will  be  used  to  control  experiments  and  to 
collect  and  analyze  data. 


part  of  the  laboratory  work*  thereby  strengthening 
the  quality  of  the  learning.  Laboratory  activities 
such  as  kinetic  studies,  competitive  reactions,  and 
determination  of  product  distribution  ratios  is 
allowing  students  to  actually  collect  data  instead 
of  only  seeing  it  in  a  text  book*  The  project  is 
significantly  impacting  the  quality  of  science 
education  for  a  group  of  students  in  a  community 
college  that  serves  not  only  as  a  lower  division 
program^  but  also  to  educate  employees  in  a  lO-mile 
circle  of  science  based  corporate  neighbors. 

The  grantee  is  matching  the  award  from  non-^Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Olaf  A.  Runquist 
Hamline  University 
Saint  Paul,  KN 


USE  6651429 
FYe6  $9,705 
Chemistry 


"The  Introduction  of  Fourier  Transform  ~  Infrared 
CFT-IR)  Analysis  into  the  Chemistry  Curriculum" 

A  Perkin-Elmer  Model  164  0  FT-IR  spectrophotometer 
complete  with  a  diffuse  reflectance  accessory  and  a 
graph ica  plotter  has  been  acquired*  The  theory  and 
practice  of  FT-IR  analysis  is  being  incorporated 
into  the  introductory  organic  course  as  well  as  five 
upper  division  laboratory  courses.  The  instrument  is 
also  being  used  in  undergraduate  research.  Specific 
course  improvements  include  the  enhancement  and 
expansion  of  XR  analyais  in  organic  laboratories, 
the  introduction  of  FT  theory  and  instrumentation 
into  analytical .  as  well  as  the  extension  of  IR 
analysis  to  small  samples  and  opaque  materials  and 
extensive  demonstration  of  the  FT'IR  capabilities  as 
both  a  qualitative  and  quantitative  tool. 

The  grantee  is  matching  the  award  from  non-Federal 
services* 


COLLEGE  SCIENCE  INSTRUMENTATION 
Kenyon  Latham 

Lakewood  Community  College 
White  Bear  Lake.  KN 


USE  8653099 
FY66  $6-670 
Chemistry 


"Instrumentation  and  Laboratory  Improvement  in 
Undergraduate  Chemistry" 

The  quality  of  undergraduate  instruction  in  Organic 
Chemistry  and  General  Chemistry  is  b*jing  improved 
through  the  acquisition  and  upgrading  of  equipment. 
Major  instruments  being  added  are  a  gas 
chroma tograph  (GC)  system,  a  high -pressure  liquid 
chromatograph  (KPLC)  system,  and  Apple  Ilgs  computer 
system  and  a;i  interactive  microware  (IMl)  data 
acquisition  system.  The  instruments  are  enhancing 
the  implementation  of  the  microscale  laboratory 
program  and  are  complementing  each  other  in 
analytical  capabilities,  increasing  student  access 
to  modern  equipment,  familiarizing  them  with 
computer  acquisition,  storage  and  manipulation  of 
data .  and  introducing  them  to  KPLC.  Chemical 
instrumentation    is   being   treated   as  a   an  integral 


COLLEGE  SCIENCE  INSTRUMENTATION 

£)aniel  J*   Hornbach  USE  6750463 

Macalester  College  FYf?  $17,773 

Saint  Paul,  MN  Biology 

""Equipment  for  an  Undergraduate  Field  Station 
Laboratory  to  provide  On-Site  Instruction  in 
Terrestrial  and  Aquatic  Ecology* 

The  Biology  Department  is  unusually  fortunate  in 
owning  a  300-acre  field  station  located  within  20 
miles  of  the  main  campus.  The  field  station 
contains  ^  number  of  iifferent  terrestrial  and 
aquatic  habitats :  prairies  and  forest .  ponds  and 
river.  Located  at  the  field  station  is  a 
laboratory  building  staffed  by  a  resident 
naturalist .  The  field  and  labc  ratory  equipment 
provided  through  this  award  are  making  this  field 
station  self-sufficient  and  more  fully  functional. 

The  new  field  equipment  includes  soil  and  water 
test  kits;  the  laboratory  equipment  includes 
microscopes,  balances.  drying  ovens,  and  a 
microcomputer  for  data  storage  and  analysis.  Since 
the  station  already  has  adequate  dormitory  space, 
the  additio:i  of  a  fully  equipped  laboratory  allows 
students  to  live  and  conduct  meaningful  research  on 
site .  The  equipped  station  laboratory  is 
particularly  valuable  during  the  January  interim 
term  when  students  may  study  a  single  topic  in 
depths  With  guidance  from  the  resident  staff  and 
from  the  two  Ph.D.  ecologists  on  the  Biology 
faculty,  the  field  station  now  is  able  to  introduce 
substantial  numbers  of  undergraduates  to  a  high 
degree  of  sophistication  in  studying  ecological 
research  methods* 


COLLEGE  SCIENCE  INSTRUMENTATION 

Daniel  J-  Hornbach 
Macalester  College 
Saint  Paul,  MN 


USE  8852273 
FY88  $41,586 
Biology 


"An  Undergraduate  Computer  Laboratory  for  the 
Biological  Sciences" 

Computer  technology  is  playing  an  increasingly 
important  role  in  the  biological  sciences. 
Computers  are  being  used  for  data  acquisition  and 
analysis,  and  they  make  the  simulation  of  complex 
biological     systems     possible .     £)espi  te  their 


DIRECTORY  OF  AWARDS 


FISCAL  YEARS  1  987  -  88 


importance,  the  integration  of  computers  into  the 
undergraduate  Biology  curriculum  has  noh  been 
consistently  achieved^  This  means  that  students 
often  underestimate  the  need  for  quantitative  skills 
in  modern  biological  research. 

This  project  attempts  to  overcome  this  problem  by 
developing  a  computer  laboratory  for  the  biological 
sciences.  The  laboratory  is  being  configured  with  a 
network  of  12  Macintosh  II  computers  to  allow  for 
interaction  among  the  instructor  and  students.  One 
Of  the  main  uses  of  the  lab  is  to  allow  students  to 
develop  their  analytical  skills  by  designing 
simulation  models  of  biological  processes. 
Simulations  are  used  in  the  department ' s  Ecology. 
Limnology.  Human  physiology  and  Research  courses . 
The  new  equipment  also  supports  the  development  of 
an  Evolution  course  in  which  the  majority  of  t\\it 
labs  are  to  be  based  on  model  building.  In  addition, 
the  lab  is  used  by  students  in  a  number  of  classes 
to  acquire  data  from  scientific  instruments  and  to 
conduct  the  subsequent  statistical  analyses  of  these 
data.  Finally  there  are  plans  to  use  the  computer 
lab  for  literature  searching  and  accessing  ejtternal 
databases  through  the  college's  local  area  network. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTBUMENTATION 

Walter  D.  Mink 
Macalester  College 
Saint  Paul.  MN 


USE  8851719 
FY88  $13,304 
Psychology 


"Computer  Laboratory  for  Cognitive  Science 
Information** 

Necessary  hardware  and  software  has  been  assembled 
to  provide  laboratory  support  for  a  new  course. 
Introduction  to  Cognitive  Science.  Cognitive  Science 
is  a  set  of  problems  common  to  the  disciplines  of 
Psychology,  Linguistics,  philosophy,  and  Artificial 
Intelligence.  A  strong  role  is  played  by  computing 
in  this  emerging  multidisciplinary  enterprise  and  a 
strong  laboratory  component  is  essential  to  an 
introductory  course.  A  cluster  of  four  computer 
workstations,  a  laser  printer,  and  the  means  to  link 
them  into  an  integrated  system  as  well  as  to  tie 
them  into  a  campus  wide  network  have  been  provided 
by  the  award. 

The  award  will  be  matched  by  an  equal  sum  from  the 
grantee. 


TEACHER  ENHANCEMENT  PBOGRAH 

Gerald  Pitzl 
Macalester  College 
Saint  Paul,  HN 


TPE  8751337 
FY87  $138,187 
Geography 


"The  Minnesota  World  Regional  Geography  Course 
Project" 

The  Geography  Department  at  Macalester  College  will 
host  its  third  geography  teachers'  institute  from 
July  6  to  July  24,  1987.  The  institute  will  host 
30-35  teachers  of  geography  and  social  studies 
(grades  K-12)  in  an  intensive  three^weeh  workshop. 
Preference  in  admission  will  be  given  to  teams  of 
teachers — one  elementary  and  one  secondary — from 
the  same  district.  Participants  will  earn  eight 
semester-hours  of  graduate- level  credits . 

The  teachers  Mi.\\  receive  instruction  in  a  wide 
array  of  geographical  themes  and  concepts  aimed  at 
enhancing  geography  education  in  Minnesota . 
Instruction  will  be  provided  by  two  Macalester 
geographers  and  ciugmented  by  a  staff  of  classroom 
master  teachers  and  invited  professional 
geographers  and  applications  specialists .  All 
teachers  will  produce  sijt  modules  of  instruction 
designed  for  classroom  use  and  including  salient 
aspects  of  the  materials  introduced  in  the 
institute.  In  addition .  they  Mi.\\  be  required  to 
give  two  in-service  workshops  in  their  home 
districts  on  the  new  materials  during  the  1987-88 
school  year. 

The  first  week  of  the  summer  institute  will 
emphasize  local  geography,  map  and  graphic  skills, 
use  Of  air  photos,  and  computer  application.  The 
second  4«eek  will  deal  with  the  concept  of  the 
region.  In  the  third  week,  attention  will  be  drawn 
to  global  patterns  and  processes.  Both  concept  and 
skill  development  will  be  emphasized. 

A  number  of  local  field  trips  will  be  taken  to 
introduce  teachers  to  4^ays  of  using  local  resources 
in  their  own  areas  and  to  teach  effective 
observational  and  questioning  techniques.  In 
addition,  a  number  of  visits  to  museums  and 
libraries  are  scheduled. 

The  teachers  are  required  to  attend  four  full>day 
follow-up  sessions  scheduled  for  September  * 
November^  February  and  April  of  the  following 
academic  year .  During  these  sessions  *  new 
materials  will  be  reviewed  and  the  teachers  will 
share  information  about  their  classroom  experiences 
using  the  modules  developed  as  part  of  the 
institute. 
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COURSE  AND  CURRICULUM 

A.  Wayne  Roberts 
nacalester  College 
Saint  Paul,  m 


USE  6613914 
FVea  $62,650 
Mathematics 


'Xalculus  Reform  in  Liberal  Arts  College" 

Mathematicians  from  25  cooperating  liberal  arts 
colleges  in  the  Midwest  will  plan  to  develop  a  one- 
year,  mainstream  Calculus  course.  These  colleges  are 
members  of  the  Great  Lakes  Colleges  Association  and 
the  Associated  Colleges  of  the  Midwest. 

Their  curriculum  will  stress :  basic  concepts; 
numeric  and  graphic  experiments  to  better  understand 
the  power  and  limitations  of  technology:  role  that 
calculus  played  in  changing  people's  world  view:  art 
of  writing  a  deductive  argument;  applied  mathematics 
as  a  creative  modelling  process. 

Outlines  of  teaching  resources  to  create  a  lean  and 
lively  one-year  'Jdicui.us  course  will  include: 
sequences  of  laboratory  style  problems;  teHtl>QOk 
type  problems  for  compu ters / calculators ;  application 
modules;  open  ended  problems:  and  historical 
vignettes. 

This  project  i^  co- funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


COLLEGE  SCIENCE  IHSTHUMEMTATIOIff 

G.Michael  Schneider 
Richard  K.  Molnar 
Macalester  College 
Saint  Paul .  MK 


USE  3853215 
FYBS  $39,186 
Computer  Science 


"An  Introductory  Computer  Science  Laboratory" 

In  addition  to  revising  the  course  content  of 
Introductory  Computer  Science,  t nis  project  revises 
the  computer  science  laboratory  experience  so  that 
it  is  highly  structured. 

Unlike  the  laboratory  component  of  physical  and 
natural  science  courses,  computing  labs  tend  to  be 
informal.  Students  are  given  programming  assignments 
which  they  complete  on  their  own  time.  Frequently* 
laboratory  sessions  are  not  scheduled.  This  project 
introduces  a  highly  structured  lab  into  the 
introductory  course  where  a  large  screen  projection 
system  is  used  to  rive  demonstrations  and  preplanned 
lab  activities  are  designed  to  clarify  a  concept* 
demonstrate  and  idea  or  teach  a  skill .  The 
laboratory  hardware  consists  of  Macintosh  II 
computers  that  are  networked,  the  software  is  the 
UNIX  operating  system  and  Turbo  Pascal. 

This  pro j  ect  also  substantially  revises  the 
Introductory  Computer  Science  course  content  in  the 
courses  for  both  non-ma jor:3  and  majors.  The  course 
for  non-majors,  rather  than  being  the  typical 
"appreciation**  course,  is  an  integi.^ted  survey  of 
the  fundamental  and  central   principles  of  computer 


science.  For  example,  students  are  exposed  to  a 
Turing  Machine  simulator  where  they  can  observe  and 
experiment  with  this  model.  The  course  for  majors 
is  revised  from  being  only  a  programming  course  to 
one  where  students  are  exposed  to  a  vast  collection 
of  software  development  resources  such  as: 
syntax-directed  editors,  hierarchical  file  systems, 
windowing  systems*  code  profilers,  optimizers* 
assertion  crieckers .  on-line  documentation  and  help 
packages,  and  network  mail. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paul  F.  Brown 

Mankato  State  University 

Mankato.  m 


USE  3853333 
FYea  $11,456 
Anthropology 


**  Establishment 
Laboratory** 


of      a     Physical  Anthropology 


Laboratory  training  is  a  fundamental  aspect  of  good 
physical  anthropology  training.  This  award  permits 
the  purchase  of  needed  equipment  for  a  new  physical 
anthropology  laboratory.  The  courses  utilizing  this 
equipment  include.  Introduction  to  Anthropology, 
Human  Orirjins,  Human  Skeleton,  Health  Culture  and 
Disease,  and  Physical  Anthropology  Laboratory.  The 
pathology  material  is  used  in  the  areas  of 
pathological  processes  of  bone  and  forensic 
analysis .  The  skeletal  material  is  used  for 
identification  of  parts  of  the  skeleton  and  the 
landmarks  and  features  of  individual  bones.  The 
microscopes  are  used  for  the  study  of  bone 
histology.  The  anthropometric  instruments  are  basic 
tools  required  for  anthropometry.  They  are  used  to 
demonstrate  variability  by  age.  sex,  and  breeding 
population . 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 


T EACH EH  ENHANCEMENT  PROGRAM 
John  E.  Frey 

Mankato  State  University 
Hankato.  MN 


TPE  3651998 
FY87  S104.491 
FYea  S100,455 
Biology 


**Biotechnology  Research  Seminars  for  Leaders  in 
Secondary  School  Science  Education** 

This  teacher  enhancement  project  will  increase  the 
expertise  of  20  high  school  biology  teachers  per 
year  in  the  areas  of  biotechnology,  laiological 
research ,  problem  solving,  and  scientific  writing. 
These  twenty  teachers  will  return  to  their  schools, 
following  a  6-week  summer  program,  to  enrich  their 
instructional  program,  to  provide  inservice 
experiences    for    their    colleagues,    and    to  exert 
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leadership  in  curriculum  reform  and  laboratory  COLLEGE  SCIENCE  INSTRUMENTATION 
development .   Teachers  will  be  selected  from  school 


dlst  ricts     in     the  upper 
Minnesota.  Wisconsin*  lovra* 
Follow-up    activities  will 
both     their  instructional 
leadership  activities. 


midwestern     states  of 
North  and  South  Dakota, 
assist    the    teachers  in 
modifications  and 


Teachers  selected  meet  in  the  spring  to  consider 
their  summer  research  project  with  the  appropriate 
college  faculty.  The  project  is  planned  and 
partially  developed  by  the  time  they  arrive  for  the 
summer.  During  the  summer,  in  addition  to  working  on 
their  project,  they  attend  seminars  on  contemporary 
topics  in  biology  and  develop  activities  for  their 
own  classrooms  related  to  both  the  research 
activities  and  seminars.  In  addition ,  they  develop 
the  outline  for  the  inservice  activities  which  they 
will  conduct .  During  the  academic  year,  university 
staff  make  visits  to  the  participant  s  schools  and 
conferences  are  held  at  the  University  or  other 
appropriate  settings  to  further  the  knowledge  of 
teachers  or  to  report  research  results. 

The  proposal  is  an  outgrowth  of  an  honors  workshop 
for  high  school  teachers  conducted  during  the  past 
two  years.  The  PI  is  a  research  biologist,  but  also 
has  ejtper  ience  directing  teacher  development 
activities.  The  other  staff  members  are  research 
biologists  from  the  University.  Experts  in 
biotechnology  from  the  private  sector  will  be  used 
as  speakers  and  consultants. 


Steven  D.  Mercurio 
Mankato  State  University 
Mankato,  KN 


"A     Gas  Chromatograph/Mass 
Undergraduate  Instruction   in  . 
Toxicology  Program" 


USE  8750844 
Fy87  $41,628 
Biology 


Spectrometer  for 
tn  Interdisciplinary 


This  grant  has  provided  the  Department  of  Biology  a 
Hewlett-Packard  capillary  gas  chroma tograph  (GC) 
linked  to  a  mass  spectrometer  (MS)  with  ^  direct 
insertion  probe  that  is  being  used  to  facilitate 
instruction  in  Toxicology  cour^fes  and  to  facilitate 
the  development  of  more  interdisciplinary 
undergraduate  science  projects.  Since  the  HS  is  an 
essential  tool  in  the  qualitative  and  quantitative 
structural  analysis  of  unknown  toxicants  in  the 
environment,  projects  have  been  designed  in  six 
courses  to  teach  how  the  GC/HS  functions,  and  how 
it  is  used  in  Toxicology  and  in  other  areas  of  the 
Biological  and  Phys'ical  Sciences. 

Experiments  have  been  developed  to  exploit  the 
advantages  offered  by  the  GC/MS  as  well  as  show  the 
disadvantages  of  jriappropriate  use  (e.g.  unstable 
antibiotics  injected  into  a  GC/HS  versus  direct 
insertion  into  the  mS)  ^  Student  projects  involve 
the  use  of  the  GC/nS  to  detect  environmental 
pollutants  and  unknown  metabolites  of  well-defined 
toxic  chemicals  or  medications.  Stable  isotope 
analyses .  potentially  useful  to  those  pursuing 
human  nutritional  toxicology  research ,  and 
experiences  with  new  methods  for  using  the  GC/MS 
(e.g.  with  theoretical .  pure  standards  and  with 
biological  sample  spectra)  are  providing 
instruction  on  uses  of  a  I^w  resolution  GC/MS  in 
Toxicology. 


COLLEGE  SCIENCE  INSTKUMENTATION 

Cecil  S.  Keen 

HanKato  State  University 

Mankato.  HN 


USE  8852174 
FY88  $34,299 
Atmospheric 


"Improvement  of  the  Undergraduate  Atmospheric 
Science  Curriculum  in  Geography  with  Equipment  for 
Real-Time  Meteorology" 

This  university  will  purchase  equipment  to  use 
satellite  imc^gery,  weather  radar  data.  National 
Weather  Service  information,  lightning  strike  data, 
and  local  weather  data  to  enhance  instruction  in 
several  undergraduate  courses.  These  include  both 
large  introductory  courses  in  physical  geography  and 
weather;  and  more  specialised  courses  in 
climatology,  advanced  weather  analysis  and  remote 
sensing.  Students  will  have  the  opportunity  to 
engage  in  a  number  of  "hands-on"  projects  that 
utilise  data  obtained  with  thir^  equipment.  The  lower 
division  courses  serve  significant  numbers  ot  K-12 
teacher  candidates. 

The  grantee  will  match  the  NSF  equipment  award  with 
an  equal  amount  of  funds. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Bertha  L.  Proctor  USE  8851174 

Mankato  State  University  Fye8  $29,865 

Mankato    HN  Biology 


"An  Atomic  Absorption  Spectrophotometer /Graphite 
Furnace  for  an  Undergraduate  Interdisciplinary 
Environmental  Science  Program" 

This  department  stresses  a  prograt^  of  quantitative 
training  to  help  undergraduates  develop  skills 
necessary  for  biologists  and  environmental 
scientists  in  the  next  decade.  A  Perkin-Elmer  5100 
Atomic  Absorption  Spect ropho tomet er-Graphit e 
Furnace  (AA-GF)  system  with  Zeeman  background 
correction  is  facilitating  inst^ttction  in  Biology 
Department  programs  f  includiiig  Environmental 
Sciences^  Toxicology^  Microbiology*  <nd  Botany*  and 
is  encouraging  development  of  more 
interdisciplinary  undergraduate  courses  and 
projects . 


ERIC 


■.9G 
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The  AA  dnd  GF  are  essential  tools  for  the 
<]uaritlf Ication  of  metals  in  a  variety  of  matrices. 
Projects  have  been  designed  in  five  courses  to 
Instruct  students  in  the  theory  *  advantages ^ 
limitations .     and     proper     uses  ^  GF, 

Instrumentation  maintenance  and  <]uality  control/ 
<]uality  assurance  procedures  are  an  integral  part  of 
all  courses  and  projects ,  Student  projects  involve 
use  of  the  AA  and,  wher^  appropriate,  the  FA  as 
detectors  of  metal  contaminants  in  water* 
soil /sediments,  biological  fluids*  tissues*  and  air . 
They  also  are  used  to  measure  bioaccumulatioti  of 
metals  in  terrestrial /greenhouse  studies  and  to 
monitor  the  levels  of  toxic  metals  added  to  tissue 
cultures  for  chronic  and  acute  toxicity  testing. 
Research  and  development  of  new  methods  for  use  of 
the  GF  and  PJK  should  give  complete  instruction  of 
uses*  advantages*  and  limitations  of  these  toiwu^s. 

The  grantee  Institution  is  matching  the  KSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources . 


With  the  use  of  the  statistical  package  MINITAB* 
eleven  hundred  students  per  y^3r  will  do  real  world 
exploratory  statistical  analysis,  look  for  patterns 
and  relationships ,  confirm  or  disprove  the 
expected,  and  disrover  new  phenomena.  Problems 
using  real  data  from  accounting,  agriculture, 
economics,  management,  marketing  and  medicine  will 
be  used. 

The  primary  impact  on  the  secondary  mathematics 
majors  and  elementary  education  majors  will  be 
development  ot  computer  skills  necessary  for 
classroom  teaching*  concepts  of  probability  and 
descriptive  statistics. 

The  principal  investigator  is  a  biostat ist ician 
with  publications  in  computet  assisted  analysis. 

The  grantee  is  providing  an  e<]ual  sum  obtained  from 
non-Federal  sources. 


COLLEGE  SCIENCE  INSTRbrfENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Theresa  A,  Salerno 
Mankato  State  University 
Mankato.  MN 


USE  875084  5 
FY87  S22*274 
Chemistry 


"Development  ot  Biochemistry  Laboratory  Curriculum** 

The  Department  of  Chemistry  and  Geology  at  Mankato 
State  University  has  recently  acquired  a  high  speed 
centrifuge  and  3  liquid  scintillation  counter  for 
use  in  the  improvement  of  undergraduate  instruction 
in  biochemistry.  The  major  objective  is  to 
revitalize  the  biochemistry  program  by  implementing 
a  senior  level  "project  oriented"  laboratory  course. 
In  this  course*  students  learn  to  work  as  a  team  to 
solve  a  specific  research  problem  involving  the 
characterization  of  a  plant  AF*A  virus.  The  students 
design  an  experimental  strategy  to  solve  the 
assigned  problem  including  learning  how  to  use  the 
literature,  planning  and  organizing  experiments , 
performing  a  wide  range  of  preparative  and 
analytical  biochemical  techniques  *  and  interpreting 
and  communicating  data. 


David  K,  DeGroote 

Saint  Cloud  State  University 

Saint  Cloud,  MN 


USE  8750520 
FY87  S24*292 
Biology 


**Itistrumentation  to  Develop  an  Analytical 
Chromatography  Laboratory  for  Undergraduate 
Biology" 

With  the  high  performance  li<]uid  chromatograph  and 
gas  chromatograph  procured  through  this  project, 
undergraduates  in  this  Department  are  integrating 
theory  and  practical  experience  through  applying 
the  techni<]ues  of  separation  technology  across  a 
wide  range  of  biologically  important  classes  of 
chemicals  .  Naturally  occurring  or  synthetic 
substances  in  the  environment  are  discussed  and  are 
being  identified  or  quantltated  by  laboratory 
procedures  that  are  presented  in  a  broad  spectrum 
of  courses. 

Providing  hands-on  laboratory  experience  brings  a 
depth  of  understanding  of  modern  Cellular/Molecular 
Biology  and  Biochemistry  that  cannot  be  conveyed 
through  lectures  alone. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Christine  E,  McLaren  USE  8851944 

Moorhead  State  University  FY88  S29- 157 

Moorhead*  MN  Mathematics 

■'Instructional  Computer  Laboratory  for  Introduction 
to  Statistics" 

l,^i3    project    vill    implement  IBM  microcomputer 

laboratory  for  two  elementary  statistics  courses 
requiring  a  background  in  algebra  and  courses  for 
pre-college  teachers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Janet  C,  Woodard  USE  8852090 

Denise  M,  McGuire  FY86  Sll*152 

Saint  Cloud  State  University  Biology 
Saint  Cloud*  MN 


"Inst rumen*  at ion  to  Develop  an  Undergraduate 
Immunology  Program" 

The  Department  of  Biological  Sciences  is  commit'  ed 
to  teaching  students  an  understanding  of  biology 
through  participation  in  scientific  experi- 
mentation. In  addition  to  a  better  unders tandir j  of 
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science,  participation  in  the  process  oE  science 
teaches  students  valuable  skills  for  today' s  job 
market.  To  meet  the  Increased  need  for  graduates  who 
can  bring  an  understanding  of  immunology  to  their 
advanced  studies  as  well  as  Minnesota' s  growing 
biotechnology  industry.  the  Biology  department 
currently  is  updating  and  expanding  this  area  of  its 
curriculum.  This  is  being  achieved  by  hiring  a  new 
faculty  member  with  up-to-date  knowledge  in 
immunology  and  purchasing  an  initial  suite  of 
equipment . 

The  goal  of  this  project  is  to  complement  the 
original  equipment  purchases  with  items  commonly 
used  in  modern  immunological  technology.  This  allows 
the  Department  to  offer  a  program  in  immunology  that 
aids  students  in  their  understanding  of  biology  and 
also  prepares  them  for  employment  opportunities  in 
local  industry. 

The  grantee  institution  is  matching  the  HSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


acquisition  of  the  components  needed  to  build  upon 
ar.d  complete  a  sophisticated  cytophotometer  system 
with  fluorescence  capabilities;  that  is.  a 
functional  unit  which  the  Department  had  previously 
begun  to  assemble  with  their  own  resources. 

The  added  laboratory  activities  will  include 
measurements  of  DMA  content ,  cell  cycle  studies, 
and  chromosome  analyses  in  genetics;  cytochemistry 
and  fluorescence  microscopy  in  cell  biology; 
fluorescence  cytophotometiy  and  biotinylated  DNA 
hybridization  in  molecular  biology:  microbe  identi- 
fication in  microbiology;  indirect  fluorescence  and 
direct  immunofluorescence  in  immunology;  and  a 
number  of  qualitative  and  quantitative  techniques 
and  additional  undergraduate  research  options. 
Scientific  advances  in  certain  aspects  of  biology 
which  heavily  utilize  these  techniques  coincide 
very  well  with  the  nature  of  the  curriculum, 
faculty  expertise,  and  student  interest  here. 

The  grantee  institution  is  matching  the  HSF  award 
with  an  equal  sum  obtairied  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATIOW 

Michael  R.  Ross  USE  6851849 

St.  John's  University  FY88  $48,250 

Coilegeville.  MN  Chemistry 

^'Integration  of  Gas  Chromatography /Mass  Spectrometry 
ir*L^  the  Undergraduate  Chemistry  Curriculum" 

Gas  chronatography/mass  spectrometry  (GC/M^)  is 
being  incorporated  into  the  undergraduate  Chemistry 
curriculum  at  both  St .  John 's  University  and  the 
College  of  Saint  Benedict.  The  mass  spectrometer  is 
being  interfaced  with  a  gas  chromatograph  which  was 
previously  prer^ent .  The  new  system  is  being  used  to 
illustrate  the  principles  and  techniques  of  MS  or 
GC/MS  in  the  organic,  physical,  advanced  analytical, 
and  advanced  inorganic  courses,  as  well  as  student 
research.  All  of  these  areas  are  being  expanded  and 
enhanced  by  the  acquisition  of  the  mass 
spectrometer.  Students  are  gairing  a  first  hand 
knowledge  of  the  diversity  of  applications  for  a 
GC/MS  system. 

The  grantee  is  matching  the  award  from  non^Federal 
sou rces. 


COLLEGE  SCIENCE  INSTRUMEHTATION 

Donald       Morgan  USE  8851415 

St.  Mary^s  College  rY88  $8,300 

Winona.  MN  Physics 

^'Modernization  of  Optics  Experiments  in  Advanced 
Undergraduate  Labs'* 

This  project  includes  purchase  of  an  optical  bench, 
a  5  mW  He-Ne  laser  and  associated  optics,  a  photo- 
diode  array,  an  interferometer  system,  a  fiber 
optic  system.  and  a  holographic  system.  This 
equipment  will  be  used  to  improve  instruction  in 
the  Advanced  Physics  Laboratory  course  by 
permitting  the  addition  of  several  new  experiments 
in  modern  optics.  These  experiments  are  designed  to 
give  students  training  in  the  use  of  modern  optical 
equipment  as  well  as  improving  their  understanding 
of  the  basic  physical  phenomena. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


YOUNG  SCHOLARS 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  V*  Kowles 
St.  Mary's  College 
Winona.  MN 


USE  3852046 
rY88  $15,529 
Biology 


"Standard  and  Fluorescence  CytophotomeLry  Equipment 
for  the  Undergraduate  Curriculum  and  Student 
Research" 

This  Biology  Department  has  identified  a.> 
opportunity  to  improve  and  -""'^ersify  its  laborator  ; 
capabilities  in  five  upper  division  biology  courses 
and  in  the  undergraduate  student  research  program. 
This  entire  array  of  objectives  will  be  met  by  the 


er|c 


RCD  8850056 
FY88  $84,705 
HS  Science 


Eugene  B.  Bakko 
Kay  f^mith 
Wesley  A.  Pearson 
James  Cederberg 
Kathleen  Fishbeck 
St  Olaf  College 
Northfield.  MN 

"Science  in  Action" 


Thirty  sophomore  and  junior  high  school  students 
participate  in  a  twO'week  resid(*ntial  program 
designed  to  accomplish  four  objectives:  (1)  teach 
fundamental  principles  involved  in  biology, 
chemistry,  physics,  mathematics,  and  psychology, 
(2)    explore  research   in   one  discipline  in  depth. 
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(3)  achieve  understanding  of  ethical  considerations 
scientists  face,  and  (4 )  explore  career  optif>ns  in 
the  sciences.  Activities  include  lectures  ^ 
laboratory  exercises  Qi^d  involvement  in  on-going 
faculty  research. 

Follow-up  activities  include  student  presentations 
based  on  their  young  Scholars  workshop  experience  to 
students  and  teachers  in  their  home  schools. 


COLLEGE  SCIENCE  INSTRUMENTATIOM 

Alice  J.  Burton 
St  01 af  College 
Korthfield,  MN 


USE  6750343 
FY87  $21,670 
Biology 


*'1Jndergradvate  Laboratory  Equipment  for  the  Teaching 
of  Genetics** 

The  equipment  provided  through  this  award  is 
improving  the  undergraduate  laboratory  for  students 
enrolled  in  the  intermediate -level  Genetics  course. 
One  set  of  experiments  is  based  on  recombinant  DMA 
technology  (especially  as  it  is  applied  to  the 
sequencing  of  DNA) ,  while  ^  second  set  emphasizes 
gene  product  isolation  and  the  genetic  control  of 
development .  The  work  on  recombinant  DMA  tech- 
nology includes  a  number  of  steps  which  can  be 
carried  out  conveniently  in  the  structured 
laboratory  setting.  The  essential  simplicity  of  the 
experiments  provides  an  experience  which  clarifies 
the  section  of  the  lecture  program  which  emphasizes 
molecular  genetics.  These  steps  also  introduce  the 
students  to  several  widely  used  physical  methods 
(e.g. i  agarose  and  acrylamide  gel  electrophoresis, 
ultracentrifugation)  and  incorporate  such  standard 
biological  techniques  as  transformation  and  replica 
plating  in  relevant  ways .  Gene  product  isolation 
from  Drosophila  melanogaster  and  Caenorhabditis 
elegans  introduces  students  to  the  biology  of  these 
widely  studied  organisms  and  to  the  characteriza- 
tion of  proteins. 

The  additional  equipment  secured  through  this  award 
(electrophoresis  units,  high  voltage  power  supply, 
microcentrifuge,  sonicator ,  shaker  bath ,  gel  slab 
dryers,  ultracentrifuge  and  rotor)  permits  students 
to  perform  these  experiments  in  their  logical  order 
(rather  than  having  the  order  imposed  by  equipment 
availability),  in  this  way  gaining  an  understanding 
of  the  many  applications  of  molecular  techniques  to 
solving  basic  questions  in  Genetics. 


college:  sciemce  imstrumentatiom 

James  F.  Dickson  USE  6851795 

St.  Olaf  College  FY88  S18,106 

Morthfield.  MM  Psychology 


"Development  of  interactive  Laboratory-Classroom  in 
Psychology" 

This  project  establishes  an  interactive 
microcomputer  laboratory  classroom  in  Psychology. 
It  impacts  all  majors  in  Psychology,  exposing 
students  to  the  use  of  the  microcomputer  as  an 
integral  part  of  the  research  enterprise  in 
Psychology. 

Student  experiences  include  the  use  of 
microcomputers  for  programming  of  experimental 
conti  ngencies ,  stimulus  presentation,  data 
collection  and  statistical  analysis  with  human  and 
animal  subjects.  For  those  phenomena  which  cannot 
be  directly  studied,  simulation  programs  are  used. 
Twelve  microcomputers  and  anri^^lary  equipment  serve 
a  variety  of  courses  and  over  100  students  P^r 
year. 

The  labors* t ory  is  available  for  advanced  student 
research  projects  as  well >  The  provision  of 
software  for  sharing  information  and  dociiments 
should  impress  students  with  the  many  effective 
alternat  ives  for  developing  research  ideas ^ 
exchanging  experimental  data  and  communicating  the 
results  of  their  research  investigations.  This  new 
facility  represents  a  critical  and  significant  new 
direction  in  the  Psycnology  program.  The  award  will 
be  matched  by  an  equal  sum  from  li:e  grantee. 


COLLEGE  SCIENCE  IMSTRUMENTATIOM 

George  L.  Hardgrove,  Jr. 
St.  Olaf  College 
Morthfield,  MN 


USE  8750342 
Fy87  $29,270 
Chemistry 


"Polymer  Chemistry  in  the  Physical  Chemistry 
Laboratory  Using  a  Differential  Scanning 
Calorimeter  and  Gel  Permeation  Liquid 
Chromatography  Equipment" 

The  inclusion  of  more  polymer  chemistry  in  the 
standard  physical  chemistry  laboratory  course  is 
among  the  added  capabilities  provided  by  the  recent 
acquisition  of  a  differential  scanning  calorimeter 
and  gel  permeation  liquid  chromatography  equipment 
at  St .  Olaf  College.  Gel  permeation  is  being  used 
to  determine  the  molecular  weight  distribution  of 
polymers  while  phase  changes  in  polymers  are  being 
studied  via  differential  scanning  calorimetry. 
These  experiments  are  complemented  by  a  study  of 
copolymer  composition  using  MMR  and  Fourier 
Transform  Infrared  Spectroscopy. 
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COLLEGE  SCIETICE  INSTHUMENTATION 


TEACHER  PREPARATION  PROGRAM 


Alan  Hagnuson 
$t,  Olaf  College 
Northfleld,  MN 


USE  6651796 
FYSB  $14,660 
Mathematics 


"Integration  of  Computer  Tools  into  Classroom 
Mathematics  Instruction" 

The  Department  of  Mathematics  plans  to  integrate 
symbolic,  numerical ,  and  graphical  computing  tools 
into  all  courses  in  its  Mathematics  curriculum  via 
an  electronic  blackboard.  Department  faculty  will 
develop  course  materials.  software,  and 
documentat  ion , 

Four  classrooms  will  be  equipped  with  a  micro 
computer  and  large  screen  projector.  With  well 
developed  software  tools  and  the  means  for  using 
them  in  a  classroom,  the  lecturers  will  communicate 
a  more  accurate  picture  of  the  nature  of  Mathematics 
and  its  ideas. 

The  Department  has  been  in  the  forefront  in  the 
development  of  materials  for  and  in  the  use  of 
symbolic  manipulators  in  Calculus  curriculum. 

The  grantee  is  providing  in  equal  sum  obtained  from 
non-Federal  sources* 


COLLEGE  SCIENCE  INSTRUMENTATION 

Duane  H,  Olson 
St  Olaf  College 
Northfield.  MN 


USE  6750344 
FY67  $17,469 
Physics 


'Electronic  Instruments  and  Peripherals  for  a 
Computerized  Physics  Laboratory" 

The  Physics  Department  at  St,  Olaf  College  is  in  the 
process  of  modernizing  its  introductory  and  advanced 
laboratories.  The  instrumentation  to  be  acquired 
will  greatly  increase  access  to  computers  for  data 
acquisition,  analysis  and  display,  A  variety  of 
instruments,  with  stand-alone  capability  as  well  as 
computer  access,  will  give  access  to  state-of-the- 
art  electronic  devices.  These  include:  a  digital 
multimeter,  a  digital  atorage  scope,  a  versatile 
function  generator,  and  a  power  supply;  all  with 
GPIB  capability.  The  computing  equipment  will 
include  terminals  (with  and  without  graphics 
capability)  to  allow  greater  access  to  existing 
multi-user  computers,  and  a  PC/AT  compatible  with 
high  resolution  color  graphics,  plotter,  interfacing 
cards,  and  software  for  data  acquisition  and 
analysis ,  The  large  int  roductory  laboratory 
sections  will  benefit  from  the  addition  of  four 
microcomputers,  with  bit-mapped  graphics  capability, 
to  give  access  to  a  routine  already  developed  for 
data  analysis ,  Two  printers  will  supply  hard-copy 
of  the  results*  A  number  of  electronics  and 
advanced  laboratory  experiments  will  take  advantage 
of  the  greater  precision  or  speed  of  access  to 
examine  topics  of  fundamental  interest,  but  not 
generally  accessible  with  conventional 
ins  t  rumen t  a  t  ion . 


Patricia  M,  Heller 
Fred  N,  Finley 
University  of  Minnesota 
Minneapolis,  MN 


TPE  6850630 
FYa6  $389, 720 
FY90  $102,275 

Elem  Science 


''A  Model  for  Improving  the  Preservice  and  Inservice 
Science  Education  of  Elementary  School  Teachers" 

The  University  of  Minnesota  will  develop  and 
evaluate  a  model  fc^r  'upgrading  the  preparation  of 
prospective  elementary  teacners  in  science  and 
science  teaching  in  the  State  of  Minnesota ,  Six 
pair<E  of  faculty,  one  physical  scientist,  and  one 
science  educator.  from  Minnesota  colleges  will 
cooperate  in  a  nine-week  workshop.  They  will 
examine  theories  of  conceptual  change,  develop  and 
teach  a  three-week  workshop  for  lead  elementary 
school  teachers  from  public  and  private  schools 
near  their  home  institutions,  and  develop  ulbns  for 
improving  their  own  physical  science  and  science 
methods  courses ,  The  workshop  will  provide  the 
opportunity  for  faculty  to  change  their  own 
conceptions  of  teaching  science  as  they  put  new 
ideas  into  practice.  It  will  also  produce  a  set  of 
practicing  elementary  school  teachers  ^Uo  espouse 
the  same  philosophy  who  will  be  able  to  support 
preservice  teachers  during  field  experien::es  and 
student  teaching.  During  the  following  two  years, 
the  faculty  pairs  will  assist  their  local  lead 
teachers  in  implementing  changes  in  ^heir  own 
districts.  Similarly,  they  will  be  assisted  by  the 
project  staff  and  each  other  as  they  plan  and 
implement  new  courses  in  science  and  science 
methods  for  preservice  teachers.  The  efforts  of  the 
faculty  pairs  will  be  studied  during  a 
comprehensive  evaluation  that  will  reveal  the 
strengths  and  weaknesses  of  the  model. 

This  project  should  improve  the  teacher  preparation 
programs  of  six  colleges  and  at  the  University  of 
Minnesota .  In  addition ,  it  will  influence  how 
science  is  taught  in  elementary  schools  in  the 
districts  in  which  the  colleges  are  located ,  The 
total  cost  sharing  for  the  project  from  school 
districts  and  from  the  University  of  Minnesota  is 
$226,590  or  31,5%  of  Lhe  total  project  cost. 


TEACHER  ENHANCEMENT  PROGRAM 

Roger  T,  Johnson 
David  W,  Johnson 
Karl  A,  Smith 
University  of  Minnesota 
Minneapolis .  MN 


TPE  $75X336 
FYS7  $275,978 
FY69  $265,474 
Other  NEC 


"Training  Science  and  Math  Teachers  in  Cooperative 
Learning" 

Structuring  classrooms  in  which  students  work 
cooperatively  rather  than  compete  or  work 
individual istically  has  been  shown  to  be  powerful 
in  several  key  ways.  Cooperative  learning  groups 
produce  a  learning  environment  where  more  students 
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'learn  more  material*  students  are  more  positive 
about  the  subject  area  and  more  motivated  to  take 
additional  classes .  In  addition,  there  is  an 
acceptance  of  differences  which  encourages  the 
achievement  of  both  males  and  females ,  handicapped 
and  non- handicapped^  students  of  different  ethnic 
backgrounds,  nnd  atudt^nts  who  do  not  have  English  as 
a  native  language. 


NETWORKS  PROGRAM 

Harvey  B.  Keynes 
University  of  Minnesota 
Minneapolis.  MN 


TPE  8550590 
FYe6  $76,332 
FYe?  $67,736 
FYea  $62,646 
Mathematics 


The  goals  of  the  project  are  to  train  leadership 
c^ams  of  science  and  mathematics  teachers  in  school 
systems  where  cooperative  learning  has  already  been 
introduced  and  to  initiate  basic  training  in 
cooperative  learning  in  other  prominent  school 
systems,  including  at  least  two  inner  city  sites. 
Over  600  mathematics  and  science  teachers  from 
eleven  key  school  districts  across  the  United  States 
will  be  trained  in  how  to  structure  cooperative 
learning  groups  in  their  science  classrooms.  In 
addition,  a  model  for  building  cooperative  learning 
into  already  existing  curricula  in  science  and 
mathematics  will  be  developed  and  implemented- 


**Minnesota  Mathematics  Mobilization** 

Minnesota  Mathematics  Mobilization  is  a  statewide 
effort  to  broaden  communication  among  mathematics 
teachers,  leaders  in  research  and  industry,  and 
governmental  officials  about  issues  concerning 
precollege  mathematics  education.  It  is  intended  to 
increase  support  for  mathematics  education  in  the 
state*  to  provide  a  statewide  forum  for  discussion 
of  mathematics  education,  and  to  provide  a  link 
between  Minnesota  mathematics  education  efforts  and 
related  national  projects .  The  Mobilization  will 
integrate  resources  into  an  effective  human  system 
of  experts,  making  existing  knowledge  available  to 
anyone  who  has  need  of  it. 

Specifically,  the  Mobilization  will  undertake  the 
following  activities: 

1 .  Establish    a    statewide    newsletter  containing 
information  on  math  education  in  Minnesota. 


2.  Hold  several  statewide  meetings  each  year. 


TEACHER  ENHANCEMENT  PROGRAM 

Harvey  B,  Keynes 
University  of  Minnesota 
Minneapolis.  MN 


TPE    84  70365 
FVeS  $201,238 
FY&6  $204,686 
Fye?  $172,647 
Mathematics 


**A  Model  for  Mathematicians  to  Impact  Precollegiate 
Mathematics " 

In  this  project  100  superior  mathematics  teachers 
will  participate  in  an  intensive  summer  program 
intended  to  both  upgrade  their  existing  content 
knowledge  and  to  provide  an  introduction  to  new 
topics.  Teachers  will  choose  one  course  from  among 
courses  in  computer  science,  geometry,  problem 
solving,  calculus  or  probability/statistics.  Each 
course  will  meet  4  hours  per  day  for  20  days. 
Selected  teachers  will  also  participate  in  monthly 
seminars  during  the  academic  year. 

This  project  will  be  led  by  a  group  of  outstanding 
mathematicians  including  Dr *  Keynes,  The  project 
staff  has  experience  as  high  school  mathematics 
teachers  and  in  developing  programs  for  mathematics 
teachers.  The  project  will  lead  to  more 
knowledgeable  and  skilled  mathematics  teachers. 
Each  applicant ' s  school  has  agreed  to  permit  the 
participating  teacher  to  use  model  lessons  developed 
in  the  summer  in  his  or  her  classroom  and  to  allow 
participants  to  provide  in-service  training  to  other 
mathematics  teachers  within  their  schools . 


Establish  a  centralized  statewide  information 
resource  (e.g.,  an  " 800"  telephone  number)  to 
put  teachers  in  touch  with  persons  who  could 
help  with  mathematical  concerns. 

Identify  and  support  resource  individuals  in 
mathematics  and  mathematics  education  who  are 
willing  to  provide  help  to  others. 

Provide  public  information,  position  papers , 
and  expert  testimony  to  inform  diverse 
audiences  about  mathematics  education. 

Promote  the  growth  of  speaker  bureaus, 
monitored  by  regional  contact  persons  in 
various  sectors  of  the  state. 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  R.  Post 
University  of  Minnesota 
Minneapolis.  MN 


TPE  6652341 
FYS?  $201,405 

Free  $i40.4ie 

Mathematics 


**Developing  Leadership  '  Middle  School  Mathematics 
Teacher  Education  Project" 

T)iis  two-year  urban  and  rural  project  will: 

o  design  and  pilot  test  an  instrument  to 
collect  data  to  determine  middle  school 
teachers'  comprehension  of  middle  school 
mathematical  concepts  and  to  construct 
mathematical  profiles  of  these  teachers; 
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use  this  instrument  to 
interviews  of  urban  and 
school  t  eacht^rs; 


conduct  the 
rural  middle 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


o  construct  In-service  mathematics 
institutes,  for  teams  of  elementary  school 
teachers  ^nd  principals,  based  on  the 
teachers  *  profiles  and  the  principal 
investigator  *  a  research  on  proP<^rtional 
reasoning  end  problem  solving  abilities  of 
children: 

o  run  the  newly  designed  summer  institiite 
with  academic  y^ar  follow-up  in  the  urban 
and  rural  settings  in  which  the  teachers 
were  tested. 

The  principal  investigators  are  professor  Thomas 
Post  of  the  University  of  Minnesota  and  professor 
Merlyn  Behr  of  Northern  Illinois  University.  The  Pis 
will  administer  two  types  of  written  examinations 
and  one  oral  interview  to  teachers  from  the 
Minneapolis ,  Minnesota  and  DeKalb.  Illinois  areas. 
The  examination  topics  will  include  concepts  of 
number  and  arit  hmetical  operations ,  rational 
numbers.  proportional  reasoning,  geometry, 
probability  and  statistics.  pre*algebra,  problem 
solving  and  technology. 

The  Pis  will  develop  and  select  those  learning 
activities  for  the  teachers*  institute  which  focus 
on  higher  order  thinking  skills  and  understanding 
processes  related  to  mathematical  teaching.  The 
summer  institutes  will  run  during  the  summer  of 
1966.  The  academic  year  follow-ups  include  several 
on-site  visits  and  mini-conferences. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Ali  R.  Delavari 

University  of  Minnesota  Duluth 
Duluth.  MH 


USE    86514  60 
FY88  $67,665 
Computer  Science 


"Equipment  for 
Laboratories'* 


Signal     Process ing/Communi cat ion 


This  project  permits  undergraduate  students  to  have 
hands-on  experiences  with  state-of-the-art  equip- 
ment in  this  institution ' s  signal  processing  and 
communications  laboratory.  The  laboratory  that 
supports  this  project  includes*.  HP  Spectrum 
Analyzers ,  Uavetek  function  generators ,  Tek 
digitizing  oscil loscopes ,  TI  Digital  Signal 
Processing  320 ' s,  Tandy  4000 's  with  hard  disks, 
color  monitors  and  graphics  display  adapters. 

Using  thi?  laboratory  equipment ,  students  obtain  a 
solid  background  in  linear  systems,  signal 
processing  and  communication  systems  as  well  as 
experience  with  the  tools  they  will  use  in  industry. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 
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A.  Dean  Hendrickson 
University  of  Minnesota  Duluth 
Duluth,  MN 


MDR     65504  60 
FY66  $140,402 
FY66  $  25,967 
Mathematics 


"Meaningful  Mathematics  -  An  Activity  Program,  K-6'* 

This  project  will  develop  innovative  materials  for 
grades  K-6.  Instead  of  traditional  text book -lecture 
method  of  instruction,  the  children  have  direct  and 
active  experience  with  manipulatives  and 
worksheets^,  in  individual  and  small  gi^oup  work 
patterns,  lite  sequence  of  exposition  is  different 
from  the  traditional ,  e* g. ,  fractions  and  geometry 
both  begin  in  kindergarten,  and  functions  in  grade 
four.  The  materials  have  been  extensively  tried  and 
tested. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Deborah  E.  Samkoff 
Brian  Groh 

University  of  Minnesota  Duluth 
Duluth.  MN 


USE  8852907 
FY68  $17,803 
Chemistry 


*' Fourier  Trani^form  Infrared  Spectrometers  for 
Undergraduate  Instructional  Laboratories'" 

Two  Fourier  Transform  Infrared  Spectrometers  and 
required  sample  cell  are  being  purchased  for  use  in 
undergraduate  Organic  Chemistry.  Physical 
Chemistry,  Structural  Chemistry,  and  Integrated 
Laboratory  courses ,  The  instruments  are  replacing 
outdated,  failing  equipment  previously  in  use, 
allowing  the  conversion  of  the  organic  laboratory 
courses  to  microscale  work,  allowing  students  in 
the  physical  chemistry  and  integrated  laboratories 
to  obtain  and  analyze  high-resolution  IR  data,  and 
allowing  students  in  the  Structural  Chemistry 
course  to  undertake  more  sophi  s  t  i  ca*:  ed 
identification  problems  than  were  previously 
feasible. 

The  grantee  is  matching  the  award  from  non-Federal 
sources  ^ 


COLLEGE  SCIENCE  INSTRUMENTATION 

Donald  R.  Zrudsky 

University  of  Minnesota  Duluth 

Duluth,  MN 


USE  8851816 
Fy88  $37,707 
Electrical  Eng 


""Teaching  Programmable  Instrumentation  Control" 

This  project  exposes  undergraduate  students  to 
advanced  graphical  instrumentation  control 
techniques.  The  laboratory  supporting  this  project 
includes  Macintosh  XI  computers,  special  hardware 
interfaces,   Labview  (TM)  software  and  a  collection 
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of  oscilloscopes  *  function  generators*  multimeters 
and  other  acces£.ories.  Using  these  configurations 
students  carry  on  instrument  control  via  a 
user- friendly  graphical  progranuning  technique  * 
transform  data  to  ttielr  exact  requirements ,  aixd 
tabularize  and  graph  results  in  an  Integrated 
environment , 

This  laboratory  not  only  serves  students  in  the 
existing  Computer  Engineering  Controls  Laboratory 
but  also  non- computer -majors  from  the  College  of 
Science  and  Engineering  who  need  to  be  involved  in 
computer  controlled  instrumentation  and  students  who 
wish  to  carry  on  projects  and  independent  study  in  a 
laboratory  environment. 

This  award  is  being  matched  by  an  e<|ual  s^um  from  the 
grantee. 


yOUWG  SCHOLAHS 

Joseph  J.  Latterell 
University  of  Minnesota  Morris 
Morris,  MN 


RCD  8850062 
Fy88  $33,142 
FY89  $33,142 
HS  Science 


COLLEGE  SCIENCE  INSTRUMEWTATION 

Kerry  Williams 
Winona  $t3te  University 
Winona, 


"Psychology  Experimental  Methods  Lab" 


USE  87S0609 
FY87  $17,392 
Psyc hology 


The  Objective  of  this  project  is  to  Increase  the 
quality  of  laboratory  science  education  in 
psychology  at  Winona  State  University,  The  focus 
of  the  project  is  on  instruction  in  e^cperimental 
design  and  research  methods  with  applications  in 
the  areas  of  learning^  cognition  and  sensation  and 
perception ,  The  equipment  requested  will  provide 
for  a  state  of  the  art  experimental  psycholoER^ 
laboratory.  The  equipment  includes  a  computer 
controlled  operant  conditioning  system  with  eight 
student  lab  stations.  This  equipment  will  permit 
students  to  conduct  e^cperiments  in  a  variety  of 
basic  learning  processes^  Also  requested  are 
twelve  personal  compvuers  which  will  provide  the 
means  for  conducting  a  number  of  e^cperiments  in 
perception,  cognition  and  learning.  The  equipment 
will  facilitate  instruction  W  giving  students 
first  hand  e^cperience  with  a  variety  of 
e^cperimental  research  methods  in  scientific 
psychology* 


"Summer  Education  Experience — 1988" 

Project  $EE  1988  is  an  intensive  8  week  (June 
13-August  S)  program  designed  to  introduce  12  senior 
high  school  students  to  collegiate  level  course  work 
in  the  disciplines  of  chemistry,  life  science,  earth 
science  and  computer  science.  Activities  include 
laboratory  techniques  and  prr  zedures^  independent 
research  opportunities^  discussions  of  ethical 
perspectives  on  scientific  inquiry  and  career 
exploration  in  the  sciences.  The  selected  students 
live  on  campus  forming  a  learning  community  with 
faculty  mentors. 
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MISSISSIPPI 

Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1.9B7 

Sandra  Harpole 
Science 
hrest  Point  High  School 
West  Point,  MS 


Karen  Fayard 
Mathematics 
Biloxi  High  School 
Biloxii  MS 


experimental  simulations  in  Experimental  Psychology 
and  assists  the  learning  of  statistics  with 
supplemental  computer  assisted  instruction*  The 
equipment  acquired*  including  microcomputers  and 
instructional  software*  supports  analogue  to 
digital  conversion,  computerized  data  acquisition 
and  signal  averaging.  Uith  this  award*  an  increased 
number  of  undergraduate  students  are  being 
encouraged  to  pursue  graduate  education  leading  to 
academic  and/or  research  careers  iA  Psychology* 
worthwhile  research  experiences  and  rigorous 
training  in  the  basics  of  statistics  and 
experimental  design  are  vital  to  motivating  and 
training  students  pursuing  graduate  education*  The 
institution  has  a  more  than  ninety  percent  minority 
enrollment*  This  award  will  be  matched  by  an  equal 
sum  from  the  grantee. 


1968 


Nellie  Epps 
Mathematics 
Starkville  High  School 
Starkville,  MS 


Patsy  H*  v^ohnson 
Science 
Jumpe r t  own  Hi  gh  School 
Booneville,  MS 


COLLEGE  SCIENCE  INSTRUMENTATION 

J* Paul  Mollomon 

Delta  State  University 

Cleveland.  MS 


USE  6750606 
FY67  S12,580 
Chemistry 


^'Enhancement  of  General  Chemistry  through  a 
Microcomputer  Laboratcry  for  Tutorial  Wark  and  Data 
Analysis" 

A  microcomputer  laboratory  consisting  of  eight 
microcomputers  and  associated  software  is  being  used 
in  the  general  chemistry  program  at  Delta  State 
Uiiiversity  for  tutorial  work  and  data  analysis  * 
Comput  -^j^  assisted  instruct  .on,  in  this  setting*  is 
ceing  used  to  provide  challenging  experiences  for 
jc^dvanced  students  and  remedial  work  for  those  with 
educational  deficiencies . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Stephen  F*  Bollinger 
Jackson  State  University 
Jackson*  MS 


'J^£  BB52929 
FYBB  S7,130 
Psychology 


'^Microcomputer  Assistance  to  Upgrade  Physiological 
Psychology*  Experimental  Psychology  and  Statistics'' 

This  projisct  enriches  the  research  experience  of 
psychology  students  in  Physiological  Psychology, 
increases   the  soph isticat lor   of    data  analysis  and 
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TEACHER  ENHANCEMENT  PROGRAM 

Bessie  L*  Tucker 
Jackson  State  University 
Jackson,  MS 


TPE  8550976 
FY66  SI 36,  321 
FY67  S126*211 
Mathematics 


^'Meeting  Teachers  -  Mathematical  Needs  in  the 
Modern  Technology:  A  Mathematics  Recruitment/ 
Recertif ication  Program  (hTKRP)'' 

This  project  will  upgrade  the  mathematics  skills 
and  teaching  techniques  of  teachers  of  grades  K 
through  6.  The  project  consists  of  courses  and 
activities  offered  at  two  levels*  Level  I  courses 
and  activities  are  offered  for  teachers  from  grades 
K-3    and    Level     II    courses  activities  for 

teachers  from  grades  4-6.  Twenty  different  parti- 
cipants will  be  selected  for  each  of  these  two 
levels  during  both  1966-67  and  1967-BB.  Partici- 
pants will  be  selected  from  within  a  50-mile  radius 
of  Jickson  State  University* 

The  program  for  each  level  will  consist  of  both 
academic-year  workshops  and  a  summer  workshop.  The 
academic-year  component  will  consist  of  twelve 
evening  sessions  each  semester  and  nine  Saturday 
sessions .  During  the  evening  sessions  the 
participants  will  work  with  course  content  and 
methodology.  During  the  Saturday  meetings  the 
participants  will  discuss  and  share  ideas  regarding 
methods  employed  to  effectively  Implement  their 
experiences.  Experts  in  the  areas  of  teaching 
techniques  and  computer  and  calculator  use  will  be 
invited  as  guest  lecturers .  Principals  and 
superintendents  will  be  invited  to  attend  the 
Saturday  sessions. 

During  the  summer  workshop^  teachers  will  work  one- 
on-one  with  elementary  school  students.  Entphasis 
will  be  placed  on  recognizing  individual 
differences  and  adapting  teaching  methods  to  such 
differences,  on  relating  to  learners  with  different 
interests  and  backgrounds*  and  on  planning  and 
using  a  variety  of  teaching  methods. 
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YOUNG  SCHOLARS 


COLLEGE  SCIENCE  INSTRUMEtJTATION 


Margaret  A.  Wodetzkl  RCD  8850102 

Jackson  State  University  FY88  $47,245 

Jackson.  MS  FY39  $47,245 

Chemistry 


"Future  Scientists  Program" 

The  School  of  Science  and  Technology  of  Jackson 
State  University  is  sponsoring  a  Future  Scientist 
Program  for  high  potential  secondary  school 
students.  The  purpose  of  the  program  is  to  motivate 
young  men  and  women  toward  research  and  teaching 
careers  in  science  and  mathematics.  The  program 
includes  a  residential  summer  enrichment  program  of 
six  weeks  at  Jackson  State  University  and  follow-up 
activities  involving  the  participants  and  their  high 
school  science  teachers  in  the  development  of 
science  projects  during  the  academic  year. 

The  summer  program  activities  include  an 
interdisciplinary  study  of  the  atmosphere  and 
climate  through  classroom  and  laboratory  activities 
and  field  trips,  focusing  on  the  disciplines  of 
chemistry,  biological  science*  atmospheric  science* 
mathematics  and  computer  science.  The  ethical 
aspects  of  the  problems  involved  in  the  interaction 
between  man  and  the  atmosphere  are  examined.  There 
are  career  exploration  activities  and  close 
interaction  with  practicing  scientists  at  Jackson 
State  University  and  at  cooperating  agencies, 
industries  and  research  laboratories. 

Th^  participants  develop  plans  for  projects  related 
to  the  focus  of  the  summer  program*  which  can  be 
carried  out  in  their  home  schools  during  the 
academic  year.  Program  staff  work  with  the  students 
and  their  local  high  school  science  teachers  in  the 
implementation  of  the  projects. 


Edward  J.  Valente 
Mississippi  College 
Clinton,  MS 


"Fourier  Transform  Infrared 
Modern  Chemistry  Curriculum"" 


USE  8851694 
FY8&  $10,325 
Chemistry 


Spectroscopy    for  a 


Consistent  with  the  increasingly  instrumental 
emphasis  of  laboratories  in  chemistry*  the  project 
is  introducing  Fourier  Transform  Infrared  (FT-IR> 
spectroscopy  into  the  undergraduate  curriculum. 
Now*  widely  used  for  chemical  analysis  in  academic 
chemical  research*  industry*  foreyisics,  and 
envi  ronmental  monitoring,  FT-IR  spectroscopy  is 
siSiaif  icant  ly  improving  the  quality  of  the 
chemistry  instrumental  practice.  Presently 
available  are  new,  lower-cost  yet  high  resolution 
instruments  for  FT-IR  spectroscopy*  appropriately 
and  efficiently  controlled  by  a  micro  computer  for 
data  collection*  analysis,  and  presentation. 

Incorporation  of  FT-IR  spectroscopy  is  improving 
directly  three  areas  of  the  undergraduate 
curriculum:  Analytical ,  Organic  Chemistry*  and 
Instrumental  Analysis;  significant  additions  to  the 
Physical  Chemistry  laboratory  and  enhancement  of 
undergraduate  research.  The  instrument  is  the  only 
Fourier  Transform  spectroscopy  instrument  ^^n6  is 
introducing  the  students  directly  to  the  util/,ty  of 
modern  computer  assisted  time ^domain  instru  nents* 
and  is  allowing  applications  through  educationally 
superior  experiment s . 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


INFORMAL  SCIENCE  EDUCATION 

Elizabeth  $.  Hartfield 

Mississippi  Museum  of  Natural  $cience 

Jackson  *  M$ 


MDR  3550940 
FY06  $40-182 
FY87  $45,148 
FY8&  $  4-O0O 
Museums 


COLLEGE  SCIENCE  TN$TRUMENTATION 

John  W.  Legg 
Mississippi  College 
Clinton*  MS 


USE  8750248 
FY87  $7*076 
Chemistry 


""Modern  Cas  Chromatography 
Oriented  Chemistry  Program" 


for     an  Instrument- 


A  computer  controlled  capillary  gas  chromatograph  is 
being  used  by  the  Chemistry  Department  at 
Mississippi  College  for  undergraduate  instruction  in 
organic,  analytical,  instrumental  *  and  physical 
chemistry.  Use  of  this  instrumentation  is  correlated 
with  that  Of  other  computer  interfaced  analytical 
i  ist  rumen  tat  ion  ^^vaiiabie  in  the  department .  There 
is  a  central  focus  on  instruction  in  the  theoretical 
and  practical  aspects  of  modem  separation  science. 


"Museum  Activities  Coordinated  with  3-2-1  CONTACT" 

The  Mississippi  Kuseum  of  Natural  Science  (KMN$) 
will  develop  a  program  aimed  at  teachers  and 
students  in  grades  3-7.  The  project  will  develop 
teacher  kits  and  ""hands-on"  exhibits  tied  to  the 
new  state  curriculum  and  to  the  science  television 
series  **3-2-l  Contact'^ 

The  MMNS  is  ^  division  of  the  Mississippi 
Department  of  Wildlife  Conservation  and  is 
designated  as  the  official  natural  science  museum 
by  the  state  Legislature.  The  Museum  has  been  in 
operation  for  50  years  and*  since  its  inception, 
has  served  as  a  resource  for  classroom  teachers. 
Mississippi  has  approximately  500,000  public  school 
students  attending  about  1*000  schools*  One  third 
of  these  children  are  considered  to  live  below  the 
poverty  level  and  SO  percent  are  from  minority 
groups  "  a  priority  for  the  NSF. 
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The  MMNS  has  had  success  with  a  small  pilot  project 
which  coordinates  science  concepts  taught  in  the 
television  series  "3-2-1  Contact**  with  exhibit 
programs  at  the  wuseum*  Over  the  next  two  years 
MNNS  will  expand  their  **  hands-on**  exhibits  and 
develop  science  kits  for  use  in  the  classroom  in 
coordination  with  the  new  state  curriculum  and  the 
television  series.  The  kits  will  include  museum 
objects,  suggested  activities  and  a  teacher^s  guide. 
During  the  first  year  a  series  of  "Contact  Days'" 
will  be  held  with  teachers  and  students  across  the 
state  to  develop  and  test  the  effectiveness  of  the 
project  along  with  a  lecture  program  by  minority  and 
women  scientists ♦  During  the  second  year  the 
exhibits  will  travel  to  schools  across  the  state. 

The  FYSS  supplement  will  allow  this  museum  project 
serving  minority  and  low  income  children  to  retain 
the  services  of  an  experienced  program  consultant 
for  coordination  wi  th  Children  *  s  Television 
Workshop . 


FACULTY  ENHANCEMENT 

Lida  K.  Barrett  USE  8850947 

William  T.  England  FY88  S24.658 

Mississippi  State  University  Undergraduate  Educ 
Mississippi  State.  MS 


"Conference  on  Undergraduate  Science ,  Engineering 
and  Mathematics" 

A  regional  conference  for  mathematicians  and 
engineers  involved  in  undergraduate  education  was 
held  on  September  30  and  October  1^  1988^  in 
Memphis^  Tennessee.  The  conference  was  jointly 
hosted  by  Memphis  State  University,  Mississippi 
State  university,  and  Tennessee  State  University . 
Attendig  were  more  than  200  representatives  of 
colleges  and  universities  in  the  Southeastern 
Region^  consisting  roughly  of  East  Texas.  Arkansas^ 
Tennessee^  Louisiana*  Georgia*  Kentucky^ 
Mississippi,  Alabama,  Southern  Illinois,  and 
Missoiri*  The  conference  goals  were  three-fold:  (l) 
to  provide  a  series  of  presentations  on  the  ways  in 
which  undergraduate  mathematics  programs  are  being 
changed  to  take  advantage  of  computer  symbolic 
manipulations  capabilities,  (2)  to  explore  the  needs 
and  strategies  for  engineering  education  especially 
at  the  Historically  Black  Colleges  and  Universities 
in  the  region,  (3)  to  provide  an  overview  of 
National  Science  Foundation  support  for  curriculum 
development  in  science^  engineering*  and  mathematics 
at  the  undergraduate  level  *  Prom  the  conference 
presentations^  a  paper  on  the  use  of  computer 
algebras  will  be  prepared  and  submitted  for 
publication  in  the  NOTICES  of  the  American 
Mathematical  Society  and  in  FOCUS^  the  newsletter  of 
the  Mathematical  Society  of  America.  A  second  paper 
on  the  role  of  the  Historically  Black  Colleges  and 
Universities  in  engineering  education  will  be 
submitted  for  publication  in  the  newsletter  of  the 
American  Society  of  Engineering  Education. 

o 
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TEACHES  ENHANCEMENT  PROGRAM 

James  ft.  Bryson  tPE  8751739 

Three  Rivers  Reg  Education  Service  FY88  S420*541 

New  Albany,  nS  Mathematics 

"Mathematics  Improvement  Initiative** 

This  is  a  three -year  project  aimed  at  the 
elementary  and  junior  high  school  teachers  in  six 
Appalachian  counties  of  northeast  Mississippi.  Tl^xe 
project  involves  administrators ,  supervisors . 
coordinators,  and  teachers  from  52  schools 
representing  14  rural  school  districts.  The  admini** 
strators  receive  the  equivalent  of  three  full  days 
of  orientation  and  instruction  to  give  them 
familiarity  with  the  trust,  scope,  and  expectations 
of  the  project.  Some  of  thesi?  activities  are  funded 
from  external  sources.  During  the  first  summer  the 
supervisors  are  involved  in  over  100  hours  of  work- 
shop experiences  to  enable  them  to  prepare  their 
own  workshops  for  teachers  in  their  districts.  The 
participants  are  to  establish  a  mathematics 
resource  center  and  laboratory  in  each  of  the  52 
elementary  and  junior  high  schools  in  which  they 
will  conduct  inservice  sessions  that  extend  the 
workshop  to  other  teachers  at  their  schools*  Also, 
there  is  a  component  involving  parents  as  well  as 
business  and  industrial  leaders  in  the  communities. 
The  second  and  third  summers  of  the  project  place 
emphasis  on  developing  master  teachers  who  are  to 
serve  as  resource  personnel  at  the  targeted 
schools.  The  Aiathematics  content  of  the  courses  is 
a  blend  between  skill  building  and  problem  solving 
and  covers  the  main  topic  areas  in  the  school 
program.  There  are*  for  example^  sessions  under- 
lying arithmetic  topics  as  well  as  geometry  and 
pre- algebra.  The  pedagogical  component  includes 
sessions  on  diagnosis^  remediation^  and  methods  of 
materials  development.  Follow-up  activities  during 
each  of  the  intermediate  years  have  the  staff 
helping  the  leaders  and  master  teachers  conducting 
staff  development  sessions  for  other  teachers  in 
the  dis  tricts .  These  activities  take  place 
primarily  in  the  resource  centers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  B.  Garner  USE  C852861 

Tougaloo  College  FY88  S70,739 

Tougaloo,  nS  Computer  Science 

"^Computer  Science  Curriculum  Improvement** 

This  project  supports  curriculum  enhancements  in 
this  institution  * s  undergraduate  Mathematics/ 
Computer  Science  program.  With  the  equipment  sup- 
ported by  this  award,  students  in  Computer  science 
are  able  to  study  advanced  topics  in  Computer 
Science*  to  gain  intuitive  understanding  of  some 
mathematical  principles  through  programming  and  to 
practice  computing  techniques.  The  laboratory 
equipment  that  supports  this  project  includes:  DEC 
VAX  8250.  controller,  DF.CNET  and  various  compilers 
and  other  system  and  application  software* 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee* 
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TEACHER  ENHAfJCEMEHT  PROGRAM 

Dennis  Strete 
Tougaloo  College 
TougalOO^  MS 


TPE  6652323 
FYS?  $111,315 
HS  SciGuce/Math 


"Tougaloo  College/Pre-College  Teacher  Development 
and  Incentives'* 

Thirty  high  school  science  and/or  mathematics 
teachers  will  participate  in  a  three-week  summer 
workshop  and  fourteen  Saturday  workshops  during  the 
academic  year.  The  project  focuses  on  updsting 
knowledge  in  biology^  physics^  chemistry, 
mathematics^  and  comput  er  science.  The 
instructional  phase  of  this  project  includes 
lectures^  laboratory  experiences,  field  trips,  and 
special  projects. 

The  participants  will  be  chosen  from  60  Mississippi 
counties^  both  rural  and  urban.  The  participant;^ 
will  provide  local  support  from  the  school 
districts'  administrations.  The  college  wilJ. 
provide  resource  support  for  the  implementation  ot* 
the  local  inservice  activities. 


stiif  f  member  in  an  individualized  follow-up 
activity.  Group  follow-up  meetings  also  will  be 
held  during  the  academic  year .  Up  to  five  more 
regional  workshops  will  be  offered  during  the 
summer  of  1990  (three  supported  by  NSF  funds).  The 
program  has  been  developed  under  the  auspices  of 
the  Mississippi  section  of  the  American  Chemical 
Society  with  the  cooperation  of  faculty  from 
several  Mississippi  university  and  college 
campuses. 


TEACHER  ENHANCEMENT  PROGRAM 


This  projects  with  the  support  of  local  school 
systems^  will  aid  significantly  in  helping  the 
schools  respond  to  the  newly  mandated  science  and 
mathematics  requirements  of  the  state  department  of 
education . 


Lawrence  J.  Bellipanni  TPE  8751169 

Fred  W.  Brown  FYS?  $104,577 

University  of  Southern  Mississippi  JHS  Science 
Hattiesburg,  MS 


"Leadership  Development  *  Content 
Process  Skill  Development  (LDCPS)"* 


Enrichment  * 


and 


TEACHER  ENHANCEMENT  PROGRAM 

John  H.  Bedenbaugh 

Angela  O.  Bedenbaugh 

University  of  Southern  Mississippi 

Hattiesburg^  MS 


TPE  8751789 
Fy88  $144,915 
Fy89  $314,428 
Fy90  $257,330 
Chemistry 


"Basic  Chemistry  for  Inadequately  Prepared  High 
School  Chemistry  Teachers  Through  State-Uide 
Workshops" 

Basic  Chemistry  for  Inadequately  Prepared  High 
School  Chemistry  Teachers  Through  State-Uide 
Workshops  will  use  a  group  of  selected  high  school 
and  college  teachers  of  general  chemistry  to  design 
a  workshop  program  of  instruction  in  basic  chemistry 
for  inadequately  prepared  high  school  chemistry 
teachers.  During  the  first  summer  of  operation 
(1988)  a  prototype  workshop  will  be  held  at  which 
the  workshop  curriculum  will  be  class-tested  and 
improved  by  the  developers^  who  also  will  serve  as 
the  instructional  staff.  This  six-week  program  then 
will  be  offered  at  five  regional  workshops  at 
locations  across  Mississippi  during  the  summer  of 
1989  (four  of  the  workshops  will  be  supported  by  NSF 
funds) .  At  each  workshop  a  team  consisting  of  sn 
experienced  high  school  chemistry  teacher  and  a 
college  teacher  will  instruct  20  participants  in 
basic  chemistry  and  effective  teaching  methods . 
Laboratory  teaching  will  be  given  special  emphasis. 
During  the  following  academic  year^  each  participant 
will  be  visited  in  his  or  her  school  by  a  workshop 


ERLC 


Forty  junior  high  school  science  teachers  f  ro:n 
eleven  school  districts  will  participate  in  a  four- 
week  workshop  at  the  University  of  Southern 
Mississippi.  Instruction     on  leadership 

development,  content  enrichments  and  process  skill 
development  will  be  provided  during  the  workshop. 
Field  trips  that  will  enhance  the  instructional 
program  for  students  will  be  taken  by  the 
participants  in  the  summer  workshop .  Materials 
development  and  evaluation  of  materials  that  are 
effective  for  classroom  use  will  also  be  addressed 
during  the  workshop. 

Each  participant  will  conduct  a  minimum  of  two  in- 
service  workshops  for  other  teachers  in  their  local 
school  districts  during  the  academic  ye^r .  A 
primary  objective  of  this  workshop  is  to  involve 
the  part:.cipants  in  meaningful  activities  which 
they  can  use  in  their  classrooms  rather  than 
providing  additional  theory  only.  Provisions  are 
made  for  school  administrators  to  participate  in 
these  in-service  activities  that  will  be  conducted 
by  the  teachers . 

The  participating  schools  districts  and  the 
university  staff  have  made  strong  commitments  to 
support  the  in-service  phase  of  this  project.  Some 
districts  are  purchasing  additional  equipment  while 
others  are  providing  release  time  and  other  forms 
of  support .  The  university  staff  will  visit 
classrooms  in  each  of  the  school  districts  and 
serve  as  a  clearinghouse  and  resource  center  for 
the  area. 
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TEACHER  EHHANCEMENT  PROGRAM 
Nancy  Dunigan 

University  of  Southern  Mississippi 
Hattiesburg.  MS 


TPE  6550167 
FYes  $145,957 
FYee  $137,604 
FYe7  $102,166 
Mathematics 


TEACHER  ENHANCEMENT  PROGRAM 

J, Emory  Howell  Tpti;  6751735 

Lillie  V,  Tucker-Akin  FY66  $173, 47f 

University  of  $outhern  Mississippi  FY69  $336^563 

Hattiesburg^  MS  Chemistry 


"Mathematics  Refresher  and  Enrichment  Through 
Applicatio;is  Courses  for  Honors  Teacher?  project  (M- 
REACH  Teachers  Project)" 

This  project  will  provide  enhancement  experiences 
for  30  selected  Mississippi  high  school  mathematics 
teachers  through  an  intensive  eight-week  summer 
program  at  the  University  of  Southern  Mississippi- 
Objectives  of  the  M-REACH  program  are  to  improve  the 
mathematical  knowledge  of  participants  with  empha-sis 
upon  applied  problen  solving^  to  assist  the  teachers 
in  creating  classroom  environments  conducive  to 
problematic  teaching  approaches^  to  recognise  and 
honor  top  quality  mathematics  teachers,  and  to 
strengthen  substantively  the  working  relationships 
between  university  mathematicians  Qnd  classroom 
teachers.  The  program  of  activities  will  include 
studies  in  three  mathematics  courses .  guest 
speaker/capstone  sessions^  and  mentor/tutorial/ 
'computer  laboratory  sessions .  Teachers  will 
collaborate  on  the  production  ot  a  source  book  of 
applications  of  mathematics  for  use  in  their 
classrooms  and  in  the  conduct  of  inservice  workshops 
in  their  school  systems.  Detailed  planning  and 
rehearsal  tor  these  inservice  workshops  will  be 
completed  to  ensure  the  participants'  readiness  to 
work  with  their  colleagues.  During  an  autumn 
academic  year  weekend  session^  involving  the  school 
superintendent'  each  teacher  will  finalise  plans  and 
support  for  their  inservice  activities^  In  &  spring 
session  they  will  share  experiences ^  evaluate  the 
program^  and  plan  for  further  activities 


Providing  Discoveries  in  Chemistry  for  Elementary 
School  Children** 

Providing  Discoveries  in  Chemistry  for  Elementary 
School  Children  is  a  three-year  project  of  the 
University  of  Southern  Mississippi  which  will 
provide  160  teachers  of  elementary  students  with 
f^'eparation  on  how  to  use  low-cost  activities  which 
develop  an  introduction  to  chemically  related 
physical  science  concepts.  Six~week  summer  sessions 
will  be  held  for  primary  grades  and  for  inter- 
mediate grades.  A  team  that  includes  a  master 
hjLgh-school  chemistry  teacher  and  an  administrator 
will  represent  each  of  16  participating  school 
districts.  They  will  be  i  nvolved  in  the 
orientation,  planning,  implementation  and  follow-up 
evaluation  phases  of  the  project. 
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MISSOURI 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 


biology  experiments  is  expected  to  result  in  higher 
scores  on  senior  exams  in  the  Cell 
Biology/Molecular  section  of  the  Graduate  Record 
Examination . 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources. 


Nancy  J.  Crisler 
Mathematics 
St  Charles  (Jest  High  School 
Saint  Charles.  MO 


COLLEGE  SCIENCE  INSTRUMENTATION 


Claudia  K.  Viehland 
Science 
Chaminade  College  Prep 
St  Louis,  MO 


1988 

Jack  McPike 
Mathematics 
Riverview  Gardens  Senior  K  S 
Saint  Louis,  MO 


Richard  K.  Kavanaugh 
Science 
Park  Hill  R-5 
Kansas  City,  MO 


Don  E.  Gibba 
Rockhurst  College 
Kansas  City.  MO 


USE  8852343 
FVeS  $25,850 
Chemistry 


COLLEGE  SCIENCE  INSTRUMENTATION 
Gary  D.  Sells 

Northeast  Missouri  Stat«  University 
Kirksville,  MO 


USE  8651433 
FYe8  $62,000 
Biology 


""Laboratory  Improvement  for  Cell  Biology** 

This  project  is  providing  instruments  '^hat  improve 
five  areas  of  a  Cell  Biology  laboratory.  An 
incubator  and  muffle  furnace  aid  efforts  to 
determine  composition  of  cells.  A  photomicrographic 
microscope  with  capability  to  detect  fluorescence  is 
used  to  locate  specific  antigens  by  using  FITC- 
antibodies ,  A  cryostat  is  used  to  section  fresh 
tissue  that ,  selectively  stained.  is  used  to 
identi  fy  the  cellular  locations  of  apeci  fic 
molecules.  Oxygen  probes  with  accessories  are  used 
to  follow  electron  flow  rates  in  mitochondria  and 
chloroplasts.  A  recording  UV-VIS  spectrophotometer 
enablas  undergraduates  to  do  absorption  spectra  and 
to  analyze  enzyme  reactions .  Finally,  e-  ^r^^tro- 
phoresis  chambers  and  a  densitometer  are  used  in  the 
analysis  o%  isozymes  and  the  characterization  of 
DNA. 

The  objective  is  to  raise  Ihe  lei/el  of  in^rolvement 
of  sophonore  Biology  tridents  i^  investigations  of 
cell  function.  Early  involvement  of  students  in  cell 


**Integraf  ion  of  Nuclear  Magnetic  Resonance  (NMR) 
Spectroscopy  Theory  and  Laboratory  Applications  in 
Undergraduate  Chemistry  Curriculum'' 

Nuclear  Magnetic  Resonance  (nmKJ  spectroscopy  is  an 
indispensable  source  of  chemical  information.  NMR 
studies  provide  much  of  the  basis  for  theoretical 
concepts  of  molecular  reactivity  and  architecture 
that  are  fundamental  ii*  undergraduate  chemical 
education.  Direct  experience  with  NHR  techniques 
helps  students  appreciate  the  basis  of  these 
concepts.  NMR  techniques  are  the  most  versatile  of 
all  modern  instrumental  methods v  Because  NMR 
instruments  can  be  used  in  so  many  parts  of  the 
undergraduate  Chemistry  curriculum,  students  are 
aided  in  the  important  task  of  integrating  what 
they  learn  in  different  courses .  St  udents 
graduating  in  Chemistry,  whether  entering  the  job 
market  or  graduate  school,  are  beiny  significantly 
improved  through  the  use  of  the  NMR  spectrometer. 
The  NMR  purchased  allows  for  maximum  information 
output  in  students'  hands  without  undue  diversion 
of  faculty  attention  from  the  close  individualized 
relation  with  students  that  is  the  pride  of  the 
Department . 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Leonora  G.  Rueppel  USE  8652082 

St  Louis  Comimunity  College  Meramec  FY68  $26,350 

Kirkwood,  MO  Chemistry 

**Introduction  of  Nuclear  Magnetic  Resonance  (NMR) 
spectroscopy  to  Undergraduate  Laboratories** 

The  project  ig  enhancing  the  course  content  ii* 
undergraduate  organic  chemistry  laboratories  by  the 
additi  on  of  NMR  to  the  Organic  Chemistry 
laboratory,  implementation  of  this  project  iniKilved 
the  purchasa  of  a  Varian  EM  360L  60  MUz  Nuclear 
Magnetic  Resonance  Spectrometer  (NMR) .  Students  are 
having  direct  hands-on  experience  using  this 
instrument  jtind  are  acquiring  skill  in  interpreting 
NMR  spectra .  After  completing  an  experiment 
designed     to     introduce    the    techniques     of  NMR. 
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students  continue  to  use  NhfH  in  subsequent 
experiments  to  verify  the  structures  of  the  products 
synthetic  reactions.  Students  are  also  using  HMR 
to  analyze  product  ratios  in  an  experiment  where  a 
mixture  of  products  is  obtained.  In  addition, 
extensive  use  of  NMR  is  being  made  during  a  unit  on 
organic  qualitative  analysis.  The  addition  of  NMR  to 
the  Org^inic  Chemistry  laboratory  course  is  giving 
students  an  understanding  of  this  very  important 
analytical  t<;chnique  which  is  now  an  essential 
feature  of  moflern  organic  chemistry. 

The  grar^^ee  is  matching  the  award  from  non-Federal 
sources  s 


INFORMAL  SCIENCE  EDUCATION 

Jeffrey  P.  Bonner 

St  Louis  Science  Center 

Saint  Louis^  MO 


MDR  6651996 
FYa6  $274,098 
FY87  $  27.119 
Museums 


**Development  of  Science  Relaterl  Ejthibits  for  Young 
Children" 

The  St.  Louis  Science  Center  is  a  major  metropolitan 
science  museum  serving  a  population  of  2.3  million 
people.  One  year  ago  they  moved  into  a  new  facility 
at  a  new  location  and  attendance  at  the  museum  has 
tripled,  reaching  600.000  visitors  this  past  year. 

The  center  proposes  to  develop  a  "Science 
Playground"  in  order  to  teach  basic  science 
principles  and  process  through  a  series  of  45 
participatory  exhibitions  around  the  major  areas  of 
motion.  energy.  light.  sound  and  the  natural 
environment.  The  physics  of  motion  will  be  explored 
through  exhibits  such  as  a  friction  slide,  lunar 
gravity  swing.  and  double-axis  human  pendulum. 
Energy  exhibits  will  provide  experiences  with 
watermills  and  water  power,  fulcrum  leverage  and 
solar  energy.  Light  exploration  includes  a  solar 
column,  prisms  and  rainbows,  soundwheel  and  whisper 
discs .  A  weather  station  will  have  a  rain  gauge, 
anemometer,  and  a  variety  of  barometers. 

The  Museum  surveyed  31  science  centers.  62  parks  and 
65  school  districts  to  gauge  interest  in  this  type 
of  project.  They  found  that  there  is  a  clear 
interest  and  demand  by  all  sectors  surveyed  with  the 
exception  of  rural  parks.  Designs  of  the  exhibits 
will  be  published  and  furnished  at  cost  to  any 
facility  wishing  to  replicate  all  or  any  part  of  the 
exhibition .  This  contemporary  playground  concept 
was  developed,  in  part,  as  a  response  to  limitations 
of  indoor  facilities  and  to  extend  use  of  outdoor 
space  in  a  creative  manner.  The  exhibit  will  be  a 
model  for  schools,  parks,  other  science  museums  and 
similar  institutions  to  extend  science  learning. 
This  project  provides  new  and  imaginative  ways  to 
extend  science  experiences. 

This  project  is  partially  funded  by  the  Division  of 
International  Programs. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Walt  W.  Lilly  USE  6750903 

Southeast  Missouri  State  Univ  Fy67  $23,655 

Cape  Girardeau.  MO  Biology 


"Ceiitrifugation  Equipment  to  Enhance  Undergraduate 
Education  in  Molecular  Biology" 

The  modern  methods  of  Molecular  Biology  have 
transformed  the  knowledge  and  skills  expected  of 
Biology  majors .  Unfortunately,  the  illustrative 
experiments  required  for  effective  transmission  of 
the  knowledge  and  acquisition  of  the  skills  are 
equipment 'in tensive  and  expensive. 

The  laboratory  experiences  of  majors  in  Cellular 
and  Molecular  Biology  are  being  modernized  through 
the  use  of  an  ultracentrif uge  and  accessories 
purchased  through  this  award .  The  ultracentrif uge 
is  being  used  in  laboratories  in  General  Genetics. 
Molecular  Genetics.  Ejtperimental  Cell  Biology. 
Immunology  and  Virology.  Students  are  gaining 
hands-on  experience  with  the  instrument  in  a 
variety  of  laboratory  situations  including 
organelle  and  macromolecule  isolation.  plasmid 
isolation .  and  bacteri  al  transformation  by 
recombinant  DNA  methods .  In  addition.  the 
instrument  is  being  used  to  support  independent 
studies  by  undergraduate  students. 


YOUNG  SCHOLARS 
tarry  A.  Lucas 

Southeast  Missouri  State  Univ 
Cape  Girardeau.  MO 


RCD  6650066 
FY66  $22,646 
FY69  ^22.646 
Mathematics 


"Young  Scholars  in  Mathematical  Sciences" 

The  Young  Scholars  in  the  Mathematical  Sciences  at 
Southeast  Missouri  State  University  is  a  program 
designed  for  20  students  (grades  9-12}  who  have 
completed  at  least  one  year  of  algebra.  The 
three-week  residential  program  focuses  on  a  study 
of  mathematics  topics  and  on  applications  in 
physics.  Computers  are  used  in  the  mathematics 
problem  solving  process.  A  secondary  focus  of  the 
program  is  an  exploration  of  careers  in  the 
sciences  and  engineering.  Field  trips  to  a  school 
of  engineering  and  to  major  industrial  sites  allow 
participants  to  inter act  with  scientists, 
engineers .  and  personnel  directors  in  the 
workplace.  One  day  is  spent  ^'shadowing"  area 
scientists  and  engineers . 


ERIC 


300 


240 


NSF  DIRECTORATE   FOR  SCI._ 


::e  and  engineering  education 


TEACHER  ENHANCEMENT  PROGRAM 

Edward  C.  Stoever,  Jr. 
Ernest  L.  Kern 

Southeast  Missouri  State  Unlv 
Cape  Girardeau,  MD 


TPE  8470581 
FY85  $475,043 
FY88  $  10,2F3 
El em  Sci/Math 


**K-6  Science  and  Mathematics  Improveirient , 
Missouri** 


Southeast 


K-6  Science  and  flat  hematics  Improvement ,  Southeast 
Missouri  is  a  three-year  collaborative  project  of 
Southeast  Missouri  State  University,  the  Missouri 
State  Board  of  Education,  and  local  school  districts 
to  enable  2,040  elementary  teachers  to  take  a  series 
^f  four  short  courses  in  science,  mathematics  and 
physical  science  at  different  elementary  schools  in 
25  counties  in  southeast  Missouri.  The  goals  of  this 
project  are  to  develop i 

1.  a  model  program  through  which  K-6  teachers  can 
be  encouraged  and  stimulated  to  introduce 
appropriate  science  bnd  mathematics  concepts 
into  their  classrooms; 


the  activities  considered  effective  will  be 
produced  and  distributed  to  each  middle  and  junior 
high  school  principal  in  the  24-county  service  area 
of  Southwest  Missouri  State  University. 

This  project  will  become  self-sufficient  in  1988 
when  SMSU  institutionalizes  a  course  based  on  the 
workshop  which  will  be  made  available  and  attrac- 
tive to  teachers  under  the  State  reimbursement  law. 
The  monograph  and  teacher  developed  materialis  will 
be  available  at  the  Problem  Solving  flaterials 
Center  at  the  University.  A  network  of  "helning 
teachers**  and  former  participants  will  v'ork 
together  to  conduct  in-service  workshops  for  fellow 
teachers. 

"Strategies  for  Problem  $olving**  clearly  and 
comprehensively  addresses  the  dire  need  for  more 
creative  and  innovative  strategies  for  mathematical 
problem  solving.  It  acknowledges  and  seeks  to 
address  science  and  mathematics  instruction  in 
rural .  minority  and  economically  disadv^^ntaged 
school  districts , 


2.  a  set  of  four  K-6  resource  guides  which 
emphasize  hands-on  activities; 

3 .  a  cadre  of  7  trained  college  teachers  and  40 
lead  teachers  who  are  adjunct  faculty, 
qualified  to  conduct  additional  short  courses; 

4.  to  implement  recommendations  for  a  pre-service 
teacher  training  program  in  line  with  project 
objectives . 


TEACHER  ENHAHCEMENT  PROGRAM 

Massoud  M.  Awad 
Clyde  A.  Paul 

Southwest  flissouri  State  Univ 
Springfield,  MO 


TPE  8652317 
FY87  S67,666 
Mathematics 


"Strategies  for  Problem  Solving" 

Mathematics  faculty  members  at  Southwest  Missouri 
State  University  (SMSU)  will  conduct  a  four-week 
summer  workshop  in  the  teaching  of  problem  solving, 
as  applied  to  most  scienti fic  disciplines,  for  30 
junior  high  school  teachers  from  southwest  Missouri. 
Four  key  personnel ,  called  **heXping  teachers ,  ** 
selected  during  the  workshop,  will  receive 
additional  leadership  development  and  be  actively 
involved  in  the  further  planning  and  implementation 
of  this  project .  All  participants  will  assist 
fellow  teachers  to  Implement  strategies  in  problem 
solving  throughout  their  curricula  during  the 
academic  year. 

Participants  will  construct  lessons  and  teaching 
aids  which  demonstrate  application  problems  in  the 
fields  of  physics,  astronomy,  computer  science, 
chemistry  #  biology,  and/or  geoscience.  After 
implementing  the  problem-solving  materials  developed 
in  the  workshop  and  evalr^ating  them,  a  monograph  of 


ERIC 


COLLEGE  SCIENCl;  IWSTRUHENTATIOW 

Scott  Carpenter 

Southwest  Missouri  State  Univ 

Springfield,  HO 


USE  8852040 
FY88  $72,422 
Mechanical  Eng 


"Drafting  Fundame.itals  -  Micro-CAD  Laboratory'* 

This  project  supports  a  state-of-the-art  transition 
in  industrial  technology  education .  Using  the 
equipment  purchased  through  this  award,  students 
are  able  to  gain  expertise  in  Computer  Aided  Design 
and  Drafting.  migrating  from  the  traditional 
two-dimensional  paper  and  pencil  environment  to  a 
three-dimensional  dynamic  environment .  The  primary 
equipment  housed  in  the  laboratory  includes:  Zenith 
CAD  workstations  with  hard  disks,  co-processors, 
and  CAD  software.  The  workstations  are  networked, 
allowing  design  interaction  and  use  of  a  digitizing 
tablet  and  printer/plot ter. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

William  T.  Corcoran  USE  8750709 

Southwest  Missouri  State  Univ  Fy87  $37,878 

Springfield,  MO  Geography 


"Improving  Undergraduate  Cartography  Education  with 
Graphics  and  Data  Base  Systems" 

Cartography,  the  art  and  science  of  map  making  id 
rapidly  converting  to  computerized,  digital  data 
bases  and  highly  interactive  computer  graphic 
displays .  The  Cartography  and  Map  Technology 
Program     is     taking     significant     steps  towards 
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computerizing  the  nap-making  process  taught  to 
Btudentfi.  A  mini-- computer  graphics  system  is  being 
used  in  two  separate  ways:  for  teaching  interactive 
mjap  design;  and  in  teaching  data  base  concepts 
necessary  in  handling  map  data  bases.  The  system 
includes  graphics  work  stations  with  digitizers  and 
coDt rollers  as  well  as  a  color  hardcopy  device  to 
print  the  maps  being  produced*  Since  cartographic 
data  represents  some  of  the  largest .  most  compl$;c.^ 
and  rapidly  changing  data  bases^  an  advanced 
graphics  computer  system  is  helping  students  acquire 
the  theoretical  and  practical  knowledge  necessary 
for  dealing  with  mapping  problems  in  the  future* 


funded  by  this  award  are  used  throughout  the 
curriculum  to  foster  methodological  rigor  and 
analyze  real  world  data* 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee* 


COLLEGE  SCIENCE  INSTRUMEOTATION 

Vernon  J*  Thielmann 
Southwest  Missouri  State  Univ 
Springfield.  MO 


USE  8750708 
FY87  $50,000 
Chemistry 


COLLEGE  SCIENCE  INSTRUMENTATION 

Christopher  C*  Field 
Southwest  Missouri  State  Univ 
Springfield.  MO 


USE  8852048 
FY88  $14,827 
Biology 


**A  Tabletop  Ultracentrifuge  for  Teaching 
Uhderfjraduate  Cellular  ft  Molecular  Biology" 

A  curriculum  in  Cellular  and  Molecular  Biology  has 
been  under  development  in  the  Biology  Department  for 
two  years.  The  purpose  is  to  provide  a  program  which 
affords  an  option  in  Cellular  and  MolecuJar  Biology 
to  departmental  majors,  supports  other  intra-  and 
inter-'  depattment  al  programs.  and  provides  a 
background  for  students  interested  in  doing 
undergraduate  research  in  these  areas* 

Recent  developments  include  approval  of  an 
introductory  course  in  Molecular  Biology  for 
sophomore  students  and  the  restructuring  of  existing 
courses*  The  tabletop  ultracentrifuge  provided 
through  this  award  was  needed  tcr  carry  out 
laboratory  e;cercises  essential  to  the  program, 
support  student  research  projects  and  to  provide 
practical  e;cperiences  that  reinforce  pedagogical 
material  covered  in  lectures.  The  tabletop  model  not 
only  is  suitable  for  all  these  uses,  it  also  is  less 
expensive  to  purchase  and  maint ain .  requi res  lower 
e;cpenditures  for  materials,  and  is  both  easy  and 
safe  to  use* 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  aum  obtained  from  non-Federal  sources* 


COLLEGE  SCIENCE  INSTRUMEMTATION 

David  J*  Hartmann 
Southwest  Missouri  State  Univ 
Springfield.  MO 

•"The  Social  Science  Research  Laboratory'' 


USE  8852039 
FY88  S12.576 
Sociology 


The  Department  of  Sociology.  Anthropology  and  Social 
work  has  developed  a  social  research  curriculum  and 
a  Center  for  Social  Research*  The  curriculum  and 
Center  provide  opportunities  for  social,  science 
students  to  conduct  field  and  laboratory  research 
preparing  them  for  careers  as  researchers,  teachers 
and  Advisors  and  es  scientifically  literate 
citizens*     The    computers,     printers    and  software 


ERIC 


** Strengthening  Undergraduate  Organic  and  Analytical 
Chemistry— HMR" 

As  part  of  a  three  year  departmental  plan  to 
improve  undergraduate  instruction,  the  Chemistry 
Department  of  Southwest  Missouri  State  University 
has  recently  acquired  a  multinuclear .  variable 
temperature  90MI1z  nuclear  magnetic  resonance 
spectrometer*  This  instrument  is  being  used  in 
courses  in  organic  chemistry,  organic  qualitative 
analysis.  physical  chemistry.  molecular 
spectroscopy,  and  biochemistry,  with  particular 
emphasis  on  it  use  in  thl^  interpretation  of  13C  HMR 
spectra.  The  availability  of  the  new  HMR  system  is 
also  providing  for  additional  undergraduate 
research  projects  in  organic  chemistry, 
biochemistry.  polymer  chemistry.  analytical 
chemistry,  and  physical  chemistry* 


TEACHe:R  ENHANCEMENT  PROGRAM 

Vernon  J.  Thielmann 
Southwest  Missouri  State  Univ 
Springfield.  MO 


TPE  87S1360 
FY88  $107,210 
Ch  ami  St  ry 


"Refresher  and  Enrichment  Program  for  High  School 
Chemistry  Teachers  of  SW  Missouri" 

The  parposf*  of  this  proposal  is  to  strengthen  the 
background  and  preparation  of  25  to  35  high  school 
chemistry  teachers  in  southwest  Missouri  *  The 
program  will  be  carried  out  in  two  phases*  Phase  I 
will  involve  25  secondary  school  teachers  who  are 
teaching  high  school  chemistry,  but  who  have  only  a 
chemistry  minor  or  less  of  formal  preparation*  The 
program  will  involve  an  intense  review  of  basic 
chemical  principles,  a  considerable  amount  of  time 
spent  on  problem  solving,  laboratory  work  involving 
experiments  suitable  for  use  in  a  high  school 
laboratory,  and  laboratory  demonstrations  performed 
by  the  instructional  staff,  who  will  concurrently 
be  encouraging  participants  in  the  development  of 
their  own  demonstrations*  The  participants  will 
work  closely,  both  during  the  summer  workshop  and 
during  the  academic  year,  with  a  mentor  who  will  be 
one  of  the  area*  s  strong  high  school  chemistry 
teachers.  The  basic  program  will  start  with  a 
three-week  summer  workshop.  followed  by  four 
Saturday  workshops  during  the  school  year* 
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Phase  II  will  commence  the  next  summer  with  the 
selection  of  23  teachers,  as  many  as  2/3  of  whom 
will  have  been  participants  the  previous  ^urnmer . 
This  phase  is  for  teachers  with  a  deeper  background 
than  Phase  I  teachers  and  will  include  more  in-depth 
discussion  of  several  theoretical  topics,  such  as 
organic  chemistry ,  biochemistry^  environmental 
chemistry,  and  computer-aided  instruction.  Lecture* 
laboratory ,  problem-solving,  and  demonstration 
sessions  will  again  be  scheduled  for  this  group  ol 
teachers* 

It  is  expected  that  about  thirty-five  different 
teachers  will  be  involved  in  the  program  in  one  or 
more  of  the  two  phases.  Evaluation  will  be  carried 
out  by  pre-  and  post- testing  the  participants  and 
their  students  and  by  the  observations  of  the  mentor 
teachers  and  University  personnel  during  their 
classroom  visits .  Letters  were  received  from  the 
high  schools  being  served  supporting  inservice  time 
to  implement  and  encourage  changes  in  the  teaching 
of  chemistry. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  Hoerter 
Stephens  College 
Columbia,  MO 


USE  8831223 
Fy&&  $13,000 
Biology 


"Instrumentation  to  Support  Student  Research  in 
Molecular  Biology  by  Un<^ergraduate  women" 

The    objectives    of    the    molecular    biology  research 
laboratory  for  undergraduate  women  in  science  are: 
CD     to  establish  a  state-of -the-  art  research 
laboratory  in  molecular  biology  to  prepare 
women     for     biomedical     careers  and/or 
graduate  research; 

(2)  to  strengthen  the  College's  existing 
research  internship  program  by 
establishing  an  on^  campus  lab  equipped  to 
permit  more  sophisticated  student  research 
and  independent  study;  and 

(3)  to  foster  a  "partners  in  scholarship" 
atmosphere  for  faculty  and  students  in  the 
Biology  Department* 

The  acquisition  of  the  electrophoresis  apparatus, 
centrifuges  *  a  spectrophotometer ,  and  support 
instrumentation  (incubators ,  sterilizer.  orbital 
shaker)  are  modernizing  the  laboratory  for  student 
research  in  molecular  biology.  This  lab  enables 
students  to  learn  the  latest  techniques  employed  in 
studying  the  molecular  biology  of  proteins  and 
nucleic  acids,  and  then  permits  them  to  apply  these 
techniques  by  designing  and  carrying  out  an 
independent  research  project  *  Research  projects 
culminate  in  a  seminar  presented  to  the  Missouri 
Academy  of  Science  and  a  research  manuscript*  Some 
of  the  latter  have  proved  to  be  suitable  for 
publicat ion. 

The  grantee  institution  ia  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non^Federal  sources. 


BESEARCH  IN  TEACHING  AND  LKAHNING 

Thomas  L.  Good  MDB  S330619 

Douglas  A.  Grouws  FY&6  $137,948 

University  of  Missouri  FYS?  $173,349 

Columbia,  MO  FY&S  $  46,377 

Mathematics 

"Small-Group  Instruction  in  Mathematics: 
Naturalistic  Research  in  Teaching  and  Learning'' 

This  systematic  research  project  of  classroom 
teaching  and  learning  of  mathematics  in  grades  3 
through  6  is  intended  to  :  (l)  describe  teachers ' 
beliefs  about  small -group  mathematics  instruction 
with  a  Particular  interest  in  specifying  mathe- 
matical content  that  is  especially  appropriate  for 
small-group  instruction:  <2)  identify  instructional 
strategies  teachers  use  during  small -group 
instruction;  (3)  replicate  those  instructional 
strategies  in  different  educational  contexts;  (4 ) 
examine  small-group  instruction  in  the  areas  of 
problem  solving,  estimation,  and  measurement  (by 
making  videotapes  of  these  lersons  and  coding 
classroom  behavior) ;  (3)  examir  j  the  correlation 
between  different  small -group  instructional 
strategies  and  students '  mathematics  performance; 
(6)  with  the  assistance  of  the  National  Advisory 
Board,  develop  at  least  two  innovative  treatments 
for  improving  the  effectiveness  of  small -group 
mathematics  instruction ;  and  (7)  disseminate  the 
results  of  the  project  in  a  monograph  discussing 
research  findings  and  concepts  and  in  a 
videotaped s)  that  will  illustrate  effective 
practices. 


TEACHER  ENHANCEMENT  PrOGFAM 

Gary       Nahrstedt  TPE  8330892 

Larry  E.  DeBuhr  FYS6  S7e,994 

University  of  Missouri  Kansas  City  FY88  $63,132 

Kansas  City,  HO  Elem  Science 


" Metropolitan 
Specialist 


Kansa-^     City /Elementary  Science 


ERIC 


Metropolitan  Kansas  Cit y /El emen t ary  Science 
Specialist  is  a  three-year  professional  development 
project  for  90  well -prepared  teachers  in  12 
cooperating  school  districts  in  the  Kansas  City 
metropolitan  area*  Activities  include  a  one-day 
workshop  for  principals,  supervised  internships  in 
schools ,  and  inservice  activities  conducted  by  30 
of  the  participants  each  year  after  an  eight-week^ 
nine-credit*  summer  course  at  the  University  of 
Missouri-Kansas  City*  Course  content  which  focuses 
on  major  conceptual  themes  in  the  physical ,  life* 
and  earth  sciences  was  developed  by  the  project 
staff  and  participants. 

The  program  involves  considerable  support* 
planning*  and  cost -sharing  from  the  cooperating 
school  districts,  as  well  as  collaboration  with  a 
variety  of  community  institutions  including  the 
Kansas  City  Zoo,  the  National  Energy  Foundation, 
and   the  Science  Pioneers.    This  model   for  teacher 
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enhancement  I0  being  evaluated  aa  a  prototype  for 
the  development  of  more  appropriate  approaches  to 
the  science  preparation  of  preaervice  elementary 
teacnt:r3  at  the  University  of  Miasouri-Kanaaf  City. 


CAREER  ACCESS  OPPORTUNITIES 

Charles  R.  Granger 

Univeraity  of  Missouri  $%  Louis 

Saint  Louia,  MO 


USE  8850625 
FYe9  S106.919 

FYe9  sioo.ooo 
Other  NEC 


COLLEGE  SCIEtXTE  INSTRUMENTATION 


Paul  R.  Hunger  TPE  8722130 

Carol  A.  Smith  FYee  s3i*eoo 

University  of  Missouri  Rolla  Engineering 
Rolla,  MO 


"Efigineering  Ethica  Training  Seminar** 

The  1970a  saw  the  first  sustained  and  systematic 
studies  of  engineering  ethics  in  the  U,Sw  the  first 
efforts  to  encourage  engineers  to  collaborate  with 
scholars  from  the  sccial  sciences  and  humanities  in 
such  studies ,  and  the  first  efforts  to  educate 
engineering  students  about  ethical  issues .  This 
project  will  break  new  ground  by  planning  and 
developing  an  Engineering  Ethics  Training  Seminar . 
Faculty  from  the  humanities  and  engineering  will 
develop  a  two-day  seminar  designed  to  introduce 
engineers  to  moral  reasoning*  moral  theories  and 
concepts,  and  alternative  models  of  professional 
responsibility  of  engineers .  The  seminar  will  be 
tested  with  four  groups  of  practicing  engineers  in 
Missouri.  It  will  continue  to  be  offered  after  the 
project  period,  and  a  plan  for  identifying  and 
involving  national  societies  in  undertaking  similar 
programs  for  their  members  will  be  developed. 

Project  faculty  will  develop  and  distribute  seminar 
materials  to  participants  prior  to  the  seminar.  The 
first  day  will  concentrate  on  moral  theories  and 
their  application  to  case  studies;  the  second  day 
will  discuss  models  of  engineering  responsibility 
and  their  application  to  a  major  case.  Pre'^seminar 
and  seminar  materials  will  be  packaged  and 
distributed  to  teachers  and  researchers  in 
engineering  ethics. 

This  project  provides  a  model  for  future  efforts  in 
ethics  education  for  engineers.  Results  are  likely 
to  be  widely  distributed  and  advance  the  field 
substantially.  The  investigators  are  extremely  well 
qualified;  institutional  support  and  cost-^sharing 
ate  excellent . 

This  project  is  co*funded  with  the  NSF  Directorate 
of  Biological  and  Behavioral  Sciences. 


"St.  Louis  Regional  Science-Technical  Career  Acce.  . 
Center  for  Minorities'* 

This  prototype  project  includes  several  activities 
to  strengthen  minority  education  from  the  early 
grades  through  the  baccalaureate  degree.  It  was 
developed  under  the  leadership  of  the  University  of 
St.  Louis-Kissouri,  with  cooper at  ion  from 
Harris-Stowe  State  College^  St .  Louis  Community 
College,  and  the  St.  Louis  School  System.  During 
the  first  year  of  operations  a  set  of  activities, 
based  on  science  and  mathematics  experiences^  an.i 
designed  to  nurture,  encourage  and  motiva^e 
minority  students,  are  being  implemented.  Thf:se 
include  a  College  Transition  program  in  which 
pre-freshman  students  are  provided  with  experiences 
in  academic  skills  devel opment  *  r  emedial 
mathematics,  career  related  work  activities,  and 
assistance  in  college  planning.  Activities  t?.rgeted 
at  the  precollege  level  include  junior  high  school 
science  and  engineering  clubs  which  meet  tor  field 
trips  during  the  academic  year  and  for  a  four^week 
workshop  during  the  summer.  A  high  school  Science 
and  Math  Academy  meets  for  five  weeks  in  the  suinmer 
at  which  academic  courses  in  science  and 
mathematics ,  tutoring,  career  counseling  and 
college  planning  are  made  available. 
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TEACHER  ENHANCEMENT  PROGRAM 


MONTAfIA 


Deborah  T.  Halmo 
Richard  J.  FriedLav^der 
University  of  Missouri  St  Louia 
Saint  Louis.  MO 


TPE  8751819 
Fy88  $268,570 
Mathematics 


Presidential  Awerda  for  Excellence 
in 

Science  and  Mathematics  Teaching 


''Esiaing  Awareness  of  Kigh  Schuol  Teachers  of  the 
Breadth  of  Applications  ct  Mathematics** 

The  project  will  involve  90  high  school  mathematics 
teachers*  30  each  year  over  a  period  of  three  years, 
with  inservice  opportunities  to  update  their 
knowledge  of  topics  in  discrete  and  continuous 
mathematics.  There  is  to  be  an  intensive  summer 
course  in  applications  provided  by  the  project  staff 
and  enriched  by  visitors  from  diverse  occupations . 
The  part  icipants  are  to  prepare  papers  on 
applications  of  mathematics  that  they  have  studied 
and  about  which  they  will  teach  to  their  students. 
The  participants  will  prepare  multiple  copies  of 
their  applied  lessons  for  distribution  to  the  other 
participants  and  other  interested  parties.  There  is 
to  be  a  demonstration  class  for  participants  which 
involves  staff  from  the  project  working  with 
teachers  in  their  own  classrooms.  Also,  there  will 
be  presentations  by  the  participants  for  their  peers 
dealing  with  issues  from  the  main  topics  of 
interest , 

Developing  out  of  the  project  will  be  a  network  of 
teachers  who  encourage  the  sharing  of  information 
about  the  applications  of  mathematics  with  other 
teachers  in  the  network.  One  of  the  principle 
investigators  will  conduct  an  extensive  program  of 
classroom  visitations  to  provide  support  to  the 
participants  during  the  school  year.  There  will  be  a 
hot  line  available  from  the  teachers  directly  to  the 
Pi  for  help  or  information  dissemination.  Videotapes 
of  highlights  of  various  presentations  by  project 
staff,  scientific  visitors,  and  participants  will  be 
disseminated.  There  is  the  intent  to  establish  a 
resource  center  for  offering  the  participants  a 
broad  range  of  materials  on  applications  of 
mathematics  and  to  provide  extensive  references.  Itie 
participants  are  to  be  selected  from  among  those 
recommended  by  the  school  districts  that  are 
committed  to  the  project- 


1987 

Gil  Alexander 
Science 
Helena  High  School 
Helena,  HT 


Sue  Dolezal 
Mathematics 
Sentinel  High  School 
Missoula,  MT 


198^ 

Kimberley  Girard 
Mathematics 
Nashua  Public  School 
Hashus,  MT 


Glenn  Govertsen 
Science 
Sentinel  High  School 
Missoula,  MT 


COLLEGE  SCIENCE  INSTRUMENTATION 
S.  Valentine 

Dull  Knife  Memorial  College 
Lame  Deer,  HT 


USE  8853146 
FY88  $45,974 
Computer  Science 


'*Technical  Graphics  Laboratory" 

This  project  permits  this  insti tut ion  to  offer  s 
degree  program  in  technical  graphics,  one  that 
includes  graphical  representation  for  industry  as 
well  as  CAD/CAM  applications.  The  equipment  that 
supports  th*  project  includes  twelve  (12)  Macintosh 
II  mi  crocomp  liters  and  associated  hardware  and 
software  to  permit  s  tudents  to  learn  graphical 
concepts  in  a  project-oriented  studio  environment. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIEHCE  INSTRUMEHTATION 

Judith  Pi*  McLaughlin 
Eastern  Montana  College 
Billing^.  MT 


USE  8750882 
FY87  S13,609 

Psychology 


**The  Use  of  Microcomputers  to  Substitute  for  and 
Supplement  Tradit  ional  Laboratory  Equipment  in 
Psychology" 

The  Department  of  Psychology  attempts  to  provide  Its 
students  with  a  rigorous,  scientifically-based 
education  in  Psychology.  With  the  limited  resources 
available  to  a  small  school  and  Montana's  current 
budgetary  crisis,  providing  and  maintaining  the 
laboratory  equipment  necessary  for  a  quality 
education  is  becoming  Increasingly  difficult .  The 
project  wi  11  use  computer-simulated  laboratory 
exercises  to  supplement  and  substitute  for  the  use 
of  expensive  standard  laboratory  equipment  to 
provide  a  relatively  inexpensive  solution  to  this 
problem,  at  the  same  time  providing  students  with 
pedagogically-sound  laboratory  experi  ences - 
Microcomputers  can  combine  the  functions  of  numerous 
pieces  of  standard  laboratory  equipment .  Software 
Is  available  ond  will  be  written  to  provide  students 
with  experience  with  a  broad  range  of  psychological 
concepts  and  experiments. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Karl  E*  8urgher 

Montana  College  of  Mineral  Science 

and  Technology 
8utte,  MT 


USE  8750031 
FY87  S14,499 
Metala  Eng 


"An  Undergraduate  Rock  Fragmentation  Laboratory  for 
Mining  Geophysical  Engineers'' 

A  rock  fragmentation  and  blasting  laboratory  will  be 
installed  at  a  local  open  pit  mine  for  undergraduate 
mining  and  geophysical  engineering  students.  Using  a 
digital  seismograph  system,  the  students  will 
enhance  their  understanding  of  blast  design  and  the 
environmental  effects  of  blasting,  ground  vibration 
and  airblast  control.  The  students  will  also  gain 
experience  in  seismic  exploration  and  the 
interpretation  of  three  dimensional  seismometry. 


were  not  possible  before  the  advent  of  equipment  of 
the  type  used  in  this  project.  In  their  field  work, 
students  get  hands-on  experience  and  retrieve 
digital  data  with  portable  devices.  In  their 
laboratory  work,  students  have  a  collection  ot 
software  tools  whereby  they  analyze  their  field 
data  and  use  graphical  programs  to  display  and 
manipulate  collections  of  their  field  data. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


PRIVATE  SECTOR  PARTNERSHIPS 

Nina  A.  Klein 
Ginger  Tolvonen 

Montana  College  of  Mineral  Science 

and  Technology 
Butte,  MT 


TPE  8851070 
FY88  S162,712 
MidSch  Sci/Math 


"Project  PARTNERS" 

Project  Partners  will  provide  a  coordinated  series 
of  programs  and  resources  to  enhance  the  capabili- 
ties of  middle  school  science  and  mathematics 
teachers,  many  of  whom  have  only  General  Teaching 
Certification,  in  predominantly  rural  southwestern 
liontana.  Mining  industry  (the  predominant  local 
industry)  and  college  science,  engineering,  and 
mathematics  professionals  will  jointly  develop  and 
present  a  series  of  academic -year  and  summer 
workshops  and  support  teachers  in  the  development 
of  locally -oriented  teaching  materials.  A  resource 
center  wi  11  be  created  containing  teaching 
materials  which  can  be  utilized  by  all  the 
teachers.  An  objective  will  be  the  establishment  of 
a  continuing,  locally -supported  networking 
procedure  for  these  teachers. 

Cost  sharing  by  the  schools,  colleges,  and  industry 
will  total  34%  of  the  NSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  L.  Sonderegger 
Montana  College  of 

Mineral  Science  and  Technology 
Butte,  MT 


USE  8852350 
FYBB  S41.610 
Geology 


COLLEGE  SCIENCE  INSTRUMENTATION 


Thomas  E.   Finch  USE  8851803 

Montana  College  of  Mineral  Science  FY88  S48,330 

and  Technology  Civil  Eng 
8utte.  MT 


'^Surveying  Laboratory  Enhancement** 

This  project  introduces  students  in  this 
institution's  mining  program  to  state-of-the-art 
suweying  practices .  By  exposing  students  to  Total 
Surveying  Stations,  net  only  is  their  surveying 
experience  enhanced,   experiments  are  performed  that 


ERIC 


"Field  Equipment  for  Undergraduate  Hydrogeological 
Program*' 

This  college  will  purchase  a  data  logger,  six  water 
level  recorders  and  logger,  a  well  monitoring 
system^  a  water  quality  monitor,  a  ground  water 
flow  meter,  eight  conductivity  meters^  a  generator, 
a  stratigraphic  gamma  probe,  a  normal  resistivity 
probe,  two  wellhead  temper  ature  probes ,  a 
permeameter,  two  air-lift  samplers,  a  gas 
chromatograph  and  an  organic  vapor  detector.  This 
equipment  will  be  used  to  improve  instruction  in  a 
sijmimer  field  course  in  Hy dro geology .  Students  will 
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receive  "hands-on*"  training  in  well  construction, 
aquifer  testing^  well  developments  and  water  quality 
monitoring  * 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  tundjs*  and  also  will  provide  funds  for 
well  drilling  and  construction. 


Billings .    the    second    institute   will  held  at 

Montana  State  University  in  Bozeman  in  the  summer 
of  1986*  and  at  the  University  of  Montana  in 
Missoula  in  1969*  The  course  work  of  the  summer 
institutes  will  consist  of  an  intensive  program  to 
update  and  upgrade  science  content  material*  In 
addition  the  Science  Advocates  will  develop 
m^magement  techniques  and  learn  the  appropriate 
miiterials  for  use  with  science  series  as  well  as 
individually  developed  curricula* 


TEACHER  PREPARATION  PROGRAM 

Daniel  T*  Dolan 

Montana  Council  of  Teachers 

of  Mathematics 
Billings*  MT 


TPE  8470543 
FYSS  $174*338 
FY86  $292*348 
FY87  $193*732 
Mathematics 


"Excellence  for  Montana  Mathematics  Education" 


Several  post-institute  activities  are  in  place  to 
stimulate  information  dissemination  and  the  sharing 
of  ideas.  The  project  allows  for  the  following 
three  methods  of  long-term  follow-up: 

1)  The  Elect tronic  Communication  Network  is  an 
electronic  telecommunications  bulletin  board  which 
will  be  available  24  hours  a  day  for  private  or 
public  information  exchange  for  the  Science 
Advocates: 


This  project  is  developing  a  model  program  for  the 
in-service  education  of  elementary  school  teachers 
for  large  geographic  regions  with  sparse 
populations*  The  project  is  a  comprehensive 
statewide  program  to  assist  local  school  districts 
in  Montana  in  providing  high  quality  continuing 
education  opportunities  in  mathematics  for 
elementary  teachers  * 

During  the  project*  six-week  sessions  are  being  held 
each  summer  at  the  University  of  Montana  and  at 
Montana  $tate  University  for  the  purpose  of 
preparing  carefully  selected  teachers  from  grades 
K-8  to  become  regional  mathematics  in-service 
leaders*  The  complete  program  takes  two  summers* 
and  the  first  session  was  held  in  summer.  iv^6. 
Following  that  session  the  regional  mathematics 
leaders  have  presented  in-service  workshops  in 
districts  throughout  the  state*  The  workshops  will 
be  planned  and  presented  with  the  cooperation  of  the 
university  faculty  who  taught  the  training  sessions. 


2)  The  Advocate/Faculty  Field  $upport  Program  will 
consist  of  the  project  faculty  conducting  monthly 
sessions  with  Science  Advocates*  using  audio- 
conferencing  with  small  groups  or  individuals*  and 
on-site  visits  when  appropriate*  and 

3)  Follow-up  Conferences.  Advocates  from  the  first 
two  years  will  participate  In  a  conference  the  day 
prior  to  and  the  first  two  days  of  the  second  and 
third  summer  institutes*  during  which  they  will 
participate  in  the  Science/Technology /Society 
segment  of  the  institute*  Third-year  Advocates  will 
participate  in  a  special  Thomas  Alva  Edison 
Institute  which  will  serve  as  the  final  S/T/S 
session  for  all  Advocates* 


TEACHER  ENHANCEMENT  PROGRAM 

Robert  D.  Briggs  TPE  8652455 

Montana  Science  Teachers  Association  FY87  $474,531 

Helena*  MT  Elem  Science 


"Better  Elementary  Science  Teaching  (BEST)'* 

Better  Elementary  Science  Teaching  (BEST)  will 
prepare  fifty  Montana  K-6  teachers  per  year*  for 
three  years*  to  become  Science  Advocates .  The 
Sci  ence  Advocates  *  responsibility  will  be  to 
evaluate  local  inservice  needs  and  to  design  an 
inservice  response  to  those  needs*  Montana  requires 
each  school  to  have  an  inservice  planning  comimittee 
and  the  $cience  Advocates  will  be  members  of  these 
committees*  The  actual  delivery  of  inservice 
instruction  will  come  from  the  state's  scientific 
community.  The  various  partners  will  both  identify 
and  supply  the  necessary  scientific  personnel  * 
During  the  sumimer  of  1987*  the  first  four-week  BEST 
Institute  will  be  held  at  Eastern  Kontana  College  in 


ERIC 


yoONG  SCHOLARS 

Gerald  F.  Wheeler 
Kimberly  0.  Nelson 
Montana  $tate  University 
Bozeman  *  If! 


RCD  8850160 
Fy88  $40-137 
Fy89  $40,137 
Engineering 


"A  Rural  Model  for  Connecting  Young  Scholars" 

This  project  brings  fifteen  8th  and  9th  grade 
students  to  Montana  $tate  University  for 
sci ence- related  career  exploration  activities  *  The 
project  begins  with  a  9-day  residential  summer 
workshop  of  lab  and  field  experiences .  It  is 
followed  by  a  structured  computer-network  set  of 
activities  designed  to  connect  students  in  their 
local  setting  with  each  other  as  well  as  university 
personnel  *  Two  academic-year  meetings  expose 
students  to  established  science  programs  for  high- 
achieving  students  in  the  state* 
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COLLEGE  SCIENCE  INSTRUMENTATION 


NEBRASKA 


Lonnie  J,  Guralnick 
Rocky  Mountain  College 
Billings,  MT 


USE  6651150 
FYee  $15, 500 
Biology 


Presidential  Awards  For  Excellence 
in 

Science  and  Mathematics  Teaching 


"Equipment  to  Improve  the  Undergraduate  Biochemistry 
Laboratory  Program" 

The  goal  o£  this  project  is  to  provide  equipment  to 
support  ihe  initiation  of  a  biochemistry  laboratory 
and  senior-year  research  programs.  The  equipment  is 
for  centrifugation,  spec t  ropho tome t  ry ,  and 
pot ent iometric  techniques . 

The  Biology  Department  is  revising  its  curriculum  in 
order  to  offer  a  greater  focus  on  the  health 
sciences ,  The  restructuring  already  has  doubled 
departmental  enrollments ,  The  new  equipn'cnt  is 
helping  to  produce  graduates  who  are  better  prepared 
for  advanced  study  and  better  able  to  serve  the 
community  at  large. 

The  grantee  institution  is  matching  the  NSF  award 
with  funds  obtained  from  non-Federal  sources. 


1937 

Mary  A.  Kubovy 
Science 
Benson  High  School 
Omaha,  NE 


Karen  S .  Ward 
Mathematics 
Lincoln  Southeast  High  School 
Lincoln,  NE 


1968 

Richard  Simon 
Mathematics 
Northwest  High  School 
Omaha ,  NE 


FACULTY  ENHANCEMENT  PROGRAM 

Robert  W,  McKelvey 
University  oE  Montana 
Missoula,  MT 


USE  6854199 
FYe8  $97, 917 
Ecology 


"Workshop  on  Modeling  Methods  in  Biological  Resource 
Conservat  ion " 


James  E,  McGahan 
Science 
Northwest  High  School 
Grand  Island,  NE 


This  is  a  workshop  on  the  use  oE  mathematical  and 
computer  models  in  biological  resource  conservation. 
It  is  designed  to  bring  together  an 
interdisciplinary  group  of  college  teachers  in 
ecology  and  population  biology,  biological  resource 
management,  and  applied  mathematics.  The  purpose  oE 
the  workshop  is  to  involve  the  participants  in  the 
techniques  of  biological  modeling,  to  enhance  their 
effectiveness  in  presenting  modeling  methods  in  the 
classroom,  and  to  encourage  the  use  of 
in  terdisciplinary  modeling  approaches  to  broad 
scientific  questions  * 

About  25  college  and  university  faculty  will 
participate  in  two  sessions  The  main  Eour-week 
session  will  be  held  in  Aug\ist ,  1986 ,  with  ^  one 
week  follow-up  session  the  Eollowing  June,  During 
the  intervening  academic  year  each  participant  will 
undertake  an  individual  project  at  his  or  her  home 
institution,  and  these  will  be  reported  on  and 
discussed  in  the  follow-up, 

in  the  main  Eour-week  session,  participants  will  be 
introduced  to  some  of  the  principal  issues  oE 
conservation  biology,  and  to  modeling  techniques  for 
their  analysis ,  The  session  will  culminate  in  a 
group  modeling  project ,  analysing  the  conservation 
biology  of  the  Black-Footed  Ferret. 

In  addition  to  the  NSF  Eund^,  participants' 
institutions  will  contribute  about  15%  in  travel 
costs  to  the  operation  oE  the  projects. 


COLLEGE  SCIENCE  INSTROMENTAriON 

Jerome  J  King 
College  of  St  Mary 
Omaha,  NE 


USE  3750201 
FYe7  $7,193 
Biology 


"Computerization  of  the  Introductory  Physiology 
Laboratory" 

Computer-based  technology  in  areas  oE  data 
collection,  storage,  retrieval,  display, 
manipulation,  and  interpretation  is  growing 
rapidly  Use  of  such  technology  provides  an 
ejtcellent  learning  environment  /program  in  an 
introductory  Human  Physiology  laboratory.  For  soroe 
years,  students  have  collected  and  interpreted  'iata 
related  to  physiological  concepts  by  using 
transducers ,  monitors  and  bioampli  fiers .  By 
combining  an  IBM  XT  computer  and  Coulbourn  *s 
physiology  research  system,  students  now  are  able 
to  store  the  data  and  to  develop  simulations  based 
upon  them.  Use  of  such  models  permits  them  Eor 
example,  to  observe  the  effects  oE  an  experimental 
intervention  without  actually  putting  the  subject 
at  risk.  The  system  is  bridging  concepts  in 
physiology  and  computer  inEormation  management , 
allowing  students  to  further  advance  their  science 
education  as  well  as  to  develop  their  skills  with 
computer  applications. 


EMC 


O'  Li 
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COLLEGE  SCIENCE  INSTRUME3JTATI0K 


INFORMAL  SCIENCE  EDUCATION 


David  H,  Smith 
Doane  College 
Crete,  NE 


USE  aa5i37a 
FYsa  ss^aao 

Chemistry 


Modernization  of  the  Spectrophotometric 
Capabilities  of  Dosne  College" 

Upperclasamen  in  the  sciences  need  to  spend  both 
lecture  and  laboratory  time  learning  how  new 
information  is  obtained  and  how  to  design  and 
interpret  experiments.  The  laboratory  must  provide 
them  with  experience  in  as  many  major  techniques  as 
possible,  performed  vitU  modern  instruments ,  The 
college  is  purchasing  a  modern  ultraviolet-visible 
spectrophotometer  with  computerized  data  treatment 
capabilities ,  This  versatile  instrument  is  being 
used  to  perform  kinetics  and  thermodynamics 
experiments,  determine  the  concentrations  of  a  wide 
variety  of  solutions,  record  spectra,  and  manipulate 
the  resulting  data.  The  instrument  is  being  used  in 
courses  in  Instrumental  Analysis ,  Physical 
Chemistry,  Biochemistry,  Organic  Chemistry, 
Genetics,  and  Cell  Biology,  In  each  course,  students 
are  learning  to  solve  at  least  one  laboratory 
problem  and  to  us^  the  techniques  to  solve  other 
problems  they  will  face  in  graduate  school  and  on 
the  job. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

William  J.  Uo2niak 
Kearney  State  College 
Kearney,  NE 


USE  aa5206a 
Fvaa  sii,3i2 

Psychology 


" Computer  Laboratory 
Psychology " 


in     Human  Experimental 


The  Psychology  Department  curricula  are  advanced  by 
the  establishment  of  a  computer  laboratory  in  human 
experimental  psychology,  A  network  of  personal 
computers  is  used  in  teaching  the  research  process 
and  in  the  application  of  the  research  process  in 
laboratory  courses ,  The  beneficiaries  of  the 
proposal  aret  (a)  traditional  Psychology  majors,  who 
are  required  to  participate  in  a  three  or  four 
semester  sequence  of  research  courses,  and  (b)  Human 
Factors  and  Psychobiology  majors,  who  have  special 
requirements  in  research.  The  proposal  has  direct 
impact  on  these  students  through  the  following 
courses :  Research  Methods,  Experimental  Psychology, 
Kvman  Learning  and  Memory,  Sensation  and  Perception, 
Physiological  Psychology,  Experimental  Lifespan 
Psychology,  and  Human  Cognition, 

The  award  will  be  matched  oy  an  equal  amount  from 
the  grantee. 


Twila  C,  Liggett  MDR  a75l433 

Jack  G,  HcBride  FVa?  S250,000 

Stephen  C,  Lenzen  FY66  S250,00Q 

Nebraskans  for  Public  Television  Inc  TYB9  S250,000 

Lincoln ,  NE  Broadcasting 


*■  Reading  Rainbow** 

READING  RAINBOW  is  a  multi-part  PBS  children's 
television  series  that  encourages  children  ages 
five  through  nine  to  read  good  books.  The  program 
format  involves  book  reviews  through  narration  and 
illustration  with  an  overall  program  theme  set  by  a 
lead  book.  With  support  from  NSF  they  have 
produced  and  aired  five  half-hour  programs  devoted 
to  science  books  and  science  topics  as  part  of  the 
REAPING  RAINBOW  aeries.  The  present  proposal  will 
add  an  additional  eight  programs  that  focus  on 
scientific  themes  over  the  next  four  seasons  of  the 
program,  d^onstrating  to  children  how  science  is 
integrated  into  ell  aspects  of  their  lives  and 
encouraging  them  to  read  science  books. 

The  series  utilizes  a  thorough  system  of  book  and 
program  topic  review  before  material  is  selected 
for  each  program ,  Scient  ist  s ,  educators, 
librarians ,  teachers ,  parents,  and  children 
evaluate  candidate  books  for  inter est, 
appropriateness,  readability,  and  suitability  for 
television  treatment.  READING  RAINBOW  programs  are 
evaluated  f^r  effectiveness  after  they  are  produced 
to  provide  feedback  for  future  programs. 

The  resulting  programs  are  having  a  substantial 
effect  on  home,  school,  and  library.  Booksellers 
are  reporting  dramatic  increases  in  sales  of 
reviewed  books ;  librarians  greatly  increased 
requests  for  and  use  of  materials.  Recent  READING 
RAINBOW  book  reviews  have  led  to  new  covers  and  new 
marketing  programs  for  books,  and  teachers  are 
using  materials  during  the  school  year  following 
summer  broadcast.  Publishers,  seeing  an  increased 
market  for  books  for  young  children ,  are 
encouraging  new  work  by  authors  and  illustrators. 


TEACHER  ENHANCEMENT  PROGRAM 

Donald  w.  Miller 
University  of  Nebraska 
Lincoln,  NE 


'*Nebraska  Mathematics  Scholars 
Secondary  School  Teachers" 


TPE  6550604 
FY86  S239,135 
FY87  S26e,9e2 
FY8a  S249,976 
Mathematics 

Program  for 


ERIC 


This  project  provides  enhancement  and  professional 
development  experiences  for  60  exemplary  secondary 
school  mathematics  teachers  from  Nebraska,  The  goal 
of  the  project  involves:  1)  the  updating  and 
deepening  of  the  participants'  mathematics 
backgrounds  and  teaching  methodologies,  2)  the 
networking  of  the  participant  Fellows,  who  are  six 
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outstanding  secondary  mathematics  teachers  selected 
to  be  part  of  the  project  staff  as  Senior  Fellows 
and  aix  university  and  college  mathematics  faculty' 
3)  the  conduct  of  problem- solving  lessons  in 
participants*  classrooms,  4)  the  conduct  of  at  least 
four  all -day  in  -  service  workshops  by  the 
participants  for  their  colleagues  in  their  home 
schools,  5)  appropriate  recognition  for  honors 
teacher  participants  *  6)  the  dissemination  of  the 
project  methods  *  materials ,  and  results  to  nearby 
school  systems  and  rural  states,  and  7)  a  carefully 
planned  documentation,  assessment  and  evaluation 
effort. 


NEVADA 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


I9S7 

Bobbie  S ,  Poole 
Mathematics 
South  Nevada  vocational  Tech  Center 
Las  Vegas,  NV 


Two  Senior  Fellows  and  two  professors  wi  11  study 
together  at  each  of  three  sites  (UN-Lincoln^  Chadron 
State  College,  and  Hastings  College)^  all  completing 
a  similar  program  of  professional  development  after 
three  years  which  will  include  6  graduate 
mathematics  courses,  3  computer  seminars  and  3 
dissemination  seminars  <24  graduate  credits  from  UN- 
Lincoln^  ,  The  participants  will  complete  a  five-week 
residential  workshop  each  summer^  rotating  as  a 
group  to  a  different  campus  each  summer , 
Participants  will  be  visited  and  observed  in  their 
classrooms  and  in  their  workshops  with  their  peers^ 
and  each  will  prepare  a  videotaped  session  to  be 
shared  with  project  staff  and  participanta ,  Careful 
documentation  and  analysis  of  these  observations  and 
of  teacher  reports  will  provide  a  significant  basis 
for  a  detailed  project  evaluation,  both  by  project 
staff  and  expert  external  evaluators , 


Andree  P*  Reed 
Science 
Chaparral  High  School 
Las  Vegas,  NV 


i9dd 

Diana  L.  Perkins 
Mathematics 
Moapa  Valley  Jr/Sr  High  School 
Overton,  HV 


James  Bryn 
Science 
Sparks  High  School 
Sparks,  MV 


NEW  HAMPSHIRE 


COLLEGE  SCIENCE  INSTRUMENTATION 
James  P,  Hagen 

University  of  Nebraska  at  Omaha 
Omaha,  NE 

"Nuclear  Magnetic  Resonance 
Across  the  Curriculum** 


USE  8351356 
FYSS  $62,365 
Chemistry 

(NHR)  Spectroscopy 


A  varian  Gemini-200  Nuclear  Magnetic  Resonance  (NMR) 
spectrometer  is  allowing  more  emphasis  on  the  use  of 
carbon  HMR  in  the  sophomore  organic  laboratory^ 
introducing  NMR  kinetic  experiments  into  the 
physical  chemistry  laboratory^  and  expanding  the 
educational  impact  of  the  Instrumental  Analysis  and 
Spectroscopy  courses ,  In  addition^  undergraduate 
student  research  is  being  significantly  improved. 
The  American  Chemical  Society *s  Committee  on 
Professional  Training  has  emphasized  the  importance 
of  introducing  the  students  to  modern 
instrumentation  and  the  challenge  of  research  as 
early  as  possible  in  their  studies  in  order  to 
attract  students  to  Chemistry  and  to  better  prepare 
them  for  a  career  in  the  Chemical  Sciences ,  The 
superconducting  NMR  is  adding  a  new  dimension  to  and 
injecting  excitement  into  the  program. 


The  grantee  is 
sources . 


matching  the  award  from  non^ Federal 


Presidential  Awards  for  Excellence 
in 

Science  ^nd  Mathematics  Teaching 


1987 

Judith  A^  Mulvey 
Mathematics 
Spaulding  High  School 
Rochester,  NH 


Terry  Thompson 
Science 
Richmond  Middle  School 
Hanover^  NH 


i9se 

Susan  V,  Janosz 
Mathematics 
Manchester  High  Schor  west 
Manchester,  NH 


Maurice  Belanger 
Science 
Nashua  High  School 
Nashua,  NH 


3 ;  0 
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COURSE  AND  CURRICULUM 

Richard  H.  Crowell 
Dartmouth  College 
Hanover ,  NH 


becoming  routine,  including  computer  data  handling, 
spect  ral     database     searches,      and  reflectance 

USE  8814009  sampling  methods.  Exposing  students  to  the  FT-IR  at 
FV88  $50,464      progressively  higher  levels  is  allowing  them  to  use 

Mathematics      all  of  its  capabilities. 


Calculus : 
Computing" 


Restructuring    and    Integration  with 


Mathematicians  of  Dartmouth  College  will  integrate 
computers  into  and  plan  the  restructuring  of  the 
Calculus  curriculum. 

Their  approach  ^till  emphasize  elementary  functions 
and  use  the  computer  for  graphical  displays  and 
computation  of  tables  of  function  values.  Student 
writ:^''  programs  will  be  used  to  investigate  these 
functions ,  Differentiation  and  integration  will  be 
taught  by  means  of  the  difference  calculus,  making 
heavv  use  of  the  computer.  These  concepts  will  be 
used  to  solve  ''real-  world**  problems. 


The  grantee  is  matching  t*ie  award  from  non-Federal 
sources^ 


COLLEGE  SCIENCE  INSTRUMENTATION 

Daniel  J,  Lavoie 
Saint  Anselm  College 
Manchester,  NH 


USE  8750891 
FY87  $17,632 
Biology 


"The  Research  Commons  Approach  to  Teaching  General 
Biological  Research  processes'" 


It  is  expected  that  students  will  gain  a  deeper 
understanding  of  calculus  concepts  from  the 
combination  of  theory,  applications  and  computer 
investigations ,  During  the  four  course  calculus 
sequence,  students  will  develop  the  capabilities  of 
doing  their  own  numerical  and  graphical 
investigations  independent ly« 

Dartmouth  will  develop  text  snd  computer  materials, 
demonstration  programs  and  problems ,  plans  for  the 
testing  and  evaluation  of  this  new  curriculum  will 
be  made  during  the  planning  grants 

Dartmouth  is  financing  one-third  of  the  project* 


COLLEGE  SCIENCE  INSTRUHETOTATION 

William  D,  Totherow 
Rivier  College 
Nashua,  NH 


USE  8851931 

iiraa  $23,584 

Chemistry 


**Incorporati  on  of 
Spectroscopy  into 
Curriculum** 


Fourier  Transform  Infrared 
the     Undergraduate  Chemistry 


A  computer-controlled,  Fourier  Transform  Infrared 
(FT-IR)  spectrophotometer  is  being  incorporated  into 
a  proj  ect -based  laboratory  curriculum  at  this 
women's  college ,  This  laboratory  program,  developed 
over  many  years,  involves  students  early  with 
problem-solving  and  chemical  instrumentation ,  The 
small  classes  permit  introducing  freshmen  to  basic 
spectral  techniques  and  the  FT-IR,  in  its  one- 
button  mode,  is  exposing  these  students  to  this 
powerful  technology ,  Involvement  with  instrumen- 
tation is  expanded  through  Organic  Chemistry, 
Quantitative  Analysis  and  an  advanced  lab  In  the 
junior  year.  The  FT-IR  is  being  used  extensively  in 
Physical  Chemistry  for  kinetics  experiments  and  to 
obtain  high  resolution  spectra  of  gases.  The  FT-IR 
is  greatly  enhancing  current  experiments  and 
numerous  experiences,    not   previously   ^.ossible,  are 


The  special  characteristic  of  this  project  is  ita 
plsn  for  creating  a  "research  commons'"  for 
undergraduate  science  majors.  A  student  research 
and  study  suite  surrounded  by  faculty  offices  has 
been  established  and  equipped  to  support  a 
cu  rriculum  that  places  major  emphasis  upon 
students*  learning  through  research  participation. 
Basic  scientific  skills  in  research  are  being 
developed  by  underclassmen  through  regular  use  of 
microscopes ,  spect  rophotomet ers  .  and  related 
equipment .  By  requiring  all  Biology,  Natural 
Science,  and  Biochemistry  seniors  to  participate  in 
student  research,  graduates  leave  the  program  with 
ability  to  design,  plan,  and  execute  experiments, 
to  critically  evaluate  experimental  results,  and  to 
design  new  experiments  based  on  such  evaluations. 
The  students  also  are  developing  skills  in 
reporting  and  communicating  ideas  and  experimental 
findings  in  both  informal  and  formal  presentations. 

The  new  equipment  is  aimed  at  meeting  the  needs  of 
the  students  for  experience  in  conducting  research 
under  faculty  direction.  The  physical  reorganiza- 
tion of  the  Department  is  complete,  the  faculty  all 
are  actively  directing  student  research,  and  now 
the  equipment  needs  are  being  met.  This  places  the 
Department  in  a  strong  position  to  accomplish  its 
goal  of  developing  problem-solving  capabilities  in 
its  majors,  nc^t  just  providing  them  with  an 
accumulation  of  biological  facts. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lowell  A,  Roberts 
Gary  Bonitatibus 
Saint  Anselm  College 
Manchester,  NH 


U$E  8852967 
FY88  $18,502 
Psychology 


"Instrumentation  for  Instruction  and  Research  if* 
Psy  c  ho  phy  s  i  o  lo  gy  *" 

This  project  updates  the  curriculum  in  psychology 
involving  computer  applications  linked  to 
scientific  e^tuipment ,    It   serves   instructional  and 
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research  needs  of  the  Psychology  Department.  The  new 
equipment  replaces  outdated  and  non-operational 
existing  equipment ,  it  enables  classroom  Instruc- 
tion and  student  research  In  Psychophysiology^  with 
the  new  four-channel  recorder  of  psychophysio- 
logical data.  Undergraduate  education  is  further 
enhanced  by  incorporating  the  application  of 
computer  technology  ^titU  modern  psychophysiological 
recording  techniques^ 

The  award  \ftll  be  matched  by  an  equal  sum  from  the 
grantee* 


TEACHER  ENHANCEMENT  PROGRAM 

Joan  F-  Ferrlni-Hundy 

University  of  Hew  Hampshire  Durham 

Durham.  NH 


TPE  8550191 
Fy85  $  71.049 
FYS?  $152. 031 
FYSS  $153,550 
Mathematics 


chemistry,  and  6  earth  science  teachers.  They  must 
first  complete  at  least  2  of  the  mini-courses 
presented  during  the  year  by  the  TS's.  During  the 
subsequent  summer  the  CT's  will  complete 
modularized  courses  team-t  aught  by  project 
sclent  Is  ts  and  the  TS '  s .  They  will  study 
fundamental  concepts  und  processes.  including 
thorough  attention  to  pr^>blem  solving,  appropriate 
to  teaching  secondary  subject  matter.  The  returning 
TS's  will  also  develop  and  refine  the  academic  year 
workshops .  Teams  of  TS's  and  CT's  will 
conceptualize  and  plan  enrichment  programs  to  be 
conducted  at  the  end  of  the  sunwier  for  10-20  high 
school  students  In  local  academies .  In  these 
contexts  the  CT's  will  have  opportunities  to 
practice  and  apply  their  new  knowledge  under  the 
guidance  of  their  colleague  TS ' s .  Detailed 
assessments  will  be  made  to  obtain  longitudinal 
Indicators  of  teacher  growth,  including  frequent 
observations  and  Interviews  of  participants  and 
their  students t  Quality  course  materials  for  this 
teacher  education  model  4^111  also  be  produced  and 
made  available  to  other  sites. 


Honor  Program  and  Regional  Teacher  Development  In 
Mathematics  and  Science'* 


This  project  will  provide  enhancement  and 
professional  development  ejtperiences  for  16 
certified  and  40  uncertified  New  Hampshire  secondary 
mathematics  and  science  teachers.  The  overall  ^oals 
of  the  multi-year  project  Involve  the  updating  and 
deepening  of  conceptual  understanding  and 
pedagogical  competence  of  both  groups  of  teachers . 
Based  upon  a  careful  analysis  and  rationale  of 
significant  activities  for  helping  teachers  to 
Improve  their  teaching,  the  project  represents  a 
scholarly  yet  practical  approach  to  building, 
evaluating,  refining  and  documenting  a  model  for  the 
continuing  education  of  teachers.  Ejtcellent 
cooperation  among  schools,  state,  and  university 
ejtiat .  evidenced  by  considerable  cost-sharing  for 
thla  project. 

Eight  ma  t hema  t Ics .  3  physics .  3  chemls  try .  and  2 
earth  science  ** teacher  specialists**  (TS' s)  will  be 
selected  to  participate  throughout  the  three-year 
project  t  These  16  teachers  will  engage  In  an 
intensive  4-week  seminar  on  the  university  campus, 
working  with  four  scientists  and  mathematicians,  to 
update  and  deepen  their  perspectives  on  their 
fields.  In  addition  to  other  activities,  they  will 
collaborate  on  the  preparation  of  8  mini-courses 
which  they  will  conduct  In  20  locations  throughout 
the  state  during  the  academic  year  follow-up. 

During  the  second  and  third  years.    40  uncertified 
conversion    teachers**    CCT's)    will    be   selected  to 
participate.  Including  20  mathematics.  7  physics.  7 


USE     8814  057 
Fy88  $40,487 
Mathematics 


COURSE  AND  CURRICULUM 

Joan  Ferrini-Mundy 
Donovan  H.  Van  Osdol 
Lee  L.  Zla 
Karen  Geuther 
Eric  A.  Hordgren 

University  of  New  Hampshire  Durham 
Durham.  NH 


"From  Euclid  to  von  Neumann,  an  Activity-Based 
Learning  Experience  In  Calculus:     Project  ENABLE'* 

In  this  one  year  planning  grant .  mathematicians, 
mathematics  educators,  engineers  and  scientists  of 
the  University  of  New  Hampshire  (UNH )  with  high 
school  teachers  and  Technical  Education  Research 
Center  will  develop  and  refine  mathematical, 
educational  and  technological  perspectives  for  a 
three  semester  calculus  curriculum^ 

The  project  will  first  conduct  a  baseline 
assessment  of  first  semester  calculus  students  at 
UNH  and  high  schools,  to  determine  their  algebra 
and  trigonometry  skills.  as  well  as  their 
understanding  of  essential  precalculus  concepts. 
Implementation  of  the  reorganized  and  streamlined 
curriculum  requires  a  clear  perception  of  the 
students '  knowledge  base  and  misconceptions,  as 
well  as  the  students  active  participation  in  their 
own  learning. 


ERIC 
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lh«  curriculxun  will  start  with  the  concept  of 
approidLrtJtion^  whose  idealization  will  lead  to 
derivatives^  integrals  and  continuity.  Biweekly 
flCDiinars  to  develop  prototype  rnaterials^  outline 
modules  and  core  units  will  be  held  during  the 
academic  year.  Some  components  will  be  tested  in 
high  schools  during  the  spring  semester^  and  at  UKH 
in  the  summer  o£  1969, 


NEW  JERSEY 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1967 


UNH  is  providing  almost  55%  o£  the  project's  costs. 

This  project  is  co- funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences, 


James  H,  Blake 

Mathematics 
Newark  Academy 
Livingston,  KJ 


Alan  L,  Schwartz 
Science 
Holmdel  High  School 
Holmdel,  KJ 


1966 


YOUNG  SCHOLARS 

William  E.  Geeslin  PCD  6650274 

B, Sharon  Meeker  F/ee  $30,936 

University  of  New  Hampshire  Durham  Fye9  $30,936 

Durham.  NH  Mathematics 


"UN'I  Mathematics  and  Marine  Science  Program" 

The  University  of  Kev  Hampshire  Mathematics  and 
Marine  Science  Program  (UNH  M£M  Program)  is  an 
integrated  approach  to  introduce  participants  to 
jicientif  ic  studies  and  careers.  This  is  a  three- 
week  summer  program  consisting  of  the  study  of 
marine  science,  probability,  statistics,  computer 
analysis  of  data,  and  scientific  methodology.  Twenty 
tenth-grade  students  receive  classroom  instruc^.ion 
in  the  above  areas,  and  participate  in  four  field 
trips  revolving  arounH  the  study  of  coastal  issues 
and  environments.  The  UNH  Sea  Grant  Program  has 
access  to  several  wildlife  areas  Including  an 
offshore  island  laboratory.  Field  trips  are 
conducted  to  Great  Bay.  Appledore  Island,  Odiorne 
Point ,  Portsmouth  Harbor .  and  local  salt  marshes , 
All  instruction  is  provided  in  a  team- teaching 
format , 


Robert  E,  Johnson 
Mathematics 
West  Morris  Central  High  School 
Chester,  KJ 


Erik  A'  Mollenhauer 
Science 
West  Deptford  High  School 
Westville,  NJ 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alice  A,  Sayler 
Bloomfield  College 
Bloomf ield,  NJ 


USE  6652475 
FVee  S16,213 
Electrical  Eng 


"Laboratory  for  Applied  Scientific  Computing" 

This  data  acquisition  and  analysis  laboratory 
supports  a  unique  applied  scientific  computing 
program  at  this  institution.  Students  in  this 
program  study  digital  electronics ,  interfacing, 
science  applications  and  carry  on  individual 
computing  projects.  In  their  courses,  they  gain 
experience  in  using  off-the-shelf  interfacing 
equipment  and  software  and  develop  their  own 
versions  tor  data  acquisition  and  instrument 
control.  Because  of  its  simplicity,  this  lab  is 
also  used  by  other  science  majors  at  this 
institution . 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMENTATION 
Kamal  Sinba 

Cumberland  County  College 
Vineland.  NJ 


USE  8852285 
FYSS  $97,095 
Cbemistry 


"Plasties  Processing  Laboratory  for  Undergraduate 
Instruction  ** 

Cumberland  County  has  traditionally  been  the  center 
for  glass  manufacturing  in  New  Jersey.  Almost  60 
percent  of  the  local  economy  was  directly  and 
indirectly  relatec<  to  the  glass  industry.  In  recent 
years  a  variety  of  factors^  including  high  energy 
costs^  foreign  competition^  consumer  acceptance  of 
plastic^  have  contributed  to  a  sharp  decline  in  this 
sector  of  the  County's  economy.  Plant  closings  and 
large  scale  layoffs  raised  the  local  unemployment 
rate  in  19d4-d5  to  Id  percent.  Cumberland  County  is 
consistent  ly  ranked  as  one  of  the  top  10 
unempl oyment  areas  in  the  country.  Plastics 
manufacturing  has  begun  to  become  an  important 
aspect  of  the  regional  manufacturing  base.  Since  a 
19d3  report  on  the  industry  was  prepared  by  the  New 
Jersey  Department  of  Commerce  and  Economic 
Developments  the  number  of  plastic  manufacturers  in 
Cumberland  County  has  doubled  and  the  work  force  has 
increased  by  53  percent.  As  the  number  of  plastics 
manufacturers  Increase^  the  need  for  a  skilled  work 
force  also  Increases.  To  meet  this  need  the  College 
has  established  a  laboratory  facility  to  support  the 
offering  of  a  new  course.  Processing  of  Plastics . 
This  course  is  a  core  requirement  In  a  new  program 
for  a  Plastics  Processing  Technician  Certificate 
Program  which  is  serving  both  undergraduate  students 
who  will  transfer  and  those  who  are  working  in  the 
local  area.  The  laboratory  facility  xs  giving  the 
atudents  hands-on  experience  in  understanding  the 
principles  of  processing  plastics  on  machinery  and 
test  apparatus:  in  the  melt  flow  characteristics  of 
typical  resins  in  extrusion^  injection  molding^  and 
compression  mnDlding:  and  in  the  testing  of  melt  flow 
and  physical  properties  of  plastics  in  accord  with 
commercial  methods  of  characterization  and  assurance 
for  the  use  in  production. 

The  grantee  Is  matching  the  award  from  non-Federal 
sources - 


mSTRUCTlOHAL  MATERIALS  DEVELOPMEHT  PROGRAM 


Edward  A.  Chittenden 
Educational  Testing  Service 
Princeton.  NJ 


HDR  847199 
FTSe  $155. 26S 
FYSS  $  9.10S 
Elem  Science 


"Development  of  Science  Materials  For  Beginning 
Readers:  A  Demonstration  Project" 

The  purpose  of  this  project  Is  to  develop  materials 
for  beginning  readers  (kindergarten  to  third  grade) 
that  will  promote  children '  s  knowledge  of  and 
interests  In  areas  of  science  while  taking  Into 
account  the  tentativeness  of  their  reading  skills . 
Very  little  material   Is   now  available  which  meets 


these  particular  conditions .  Not  only  will  such 
material  be  of  specific  interest  to  many  young 
readers,  but  it  will  enhance  the  competence  of  all 
children  for  understanding  and  appreciating  the 
range  of  writing  in  science  that  they  will 
encounter  in  the  later  grades. 

The  outcomes  of  the  project  will  be  twofold:  (i)  A 
prototype  demonstration  set  of  science  books  for 
beginning  readers  and  (2 )  A  project  report  that 
documents  the  development  and  effectiveness  of  the 
materials  and  provides  guidelines  and  rationale  for 
their  use. 

The  project  grows  out  of  a  program  of  classroom 
research  on  Interests  and  learning  styles  of 
beginning  readers  which  was  conducted  by  ETS  staff 
in  collaboration  with  public  school  teachers. 
Research  techniques  developed  In  these  previous 
studies  will  be  used  as  a  guide  to  constructing 
texLs  that  have  substantial  science  content  yet  are 
directly  accessible  to  the  beginnei .  The  work  of 
the  project  will  entail  collaboration  with 
teachers,  scientists  and  a  writer. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Thomas  L.  Hilton 
Educational  Testing  Service 
Princeton.  NJ 


MDR  S652096 
FYB6  $228,313 
FYS?  $  5S.460 
Studi^es 


"Persistence  in  Science  of  High  Ability  Minority 
Students'* 

The  proposed  stu'ly  is  of  the  backgrounds  language 
proficiency^  and  educational  progress  of  Asian 
American  students  of  high  mathematical  ability  who 
intend  to  enroll  in  college  and  to  major  in  mathe- 
matics, science,  engineering,  or  medicine  (MSE)- 
It  Is  proposed  as  a  supplement  to  an  NSF- funded 
study  of  persistence  in  science  of  high  ability 
minority  students:  Black.  Mexican  American.  Puerto 
Rican  and  American  Indian  college-bound  seniors 
with  MSE  plans,  with  comparisons  to  be  made  with 
White  stutlents  of  similar  ability  and  interests. 
The  Asian  American  project  would  complement  and 
round  out  the  minority  persistence  study,  since 
two-thirds  of  high  ability,  college-bound  minority 
students  \f±th  MSE  plans  and  one-tenth  of  all  high 
ability,  col lege -bound,  MSE,  high  school  seniors 
are  likely  to  identify  themselves  as  being  Asian 
American .  The  study  will  link  educational, 
personal  and  background  factors  of  high  ability 
Asian  Americans.  from  Student  Descriptive 
Questionnaire  responses  available  in  the  College 
Board  program  division  files,  to  follow  up  survey 
data  relevant  to  persistence  In  mathematics, 
science,  engineering,  and  medicine.  Together  with 
parallel  findings  from  all  other  groups  of  the 
minority  MSE  persistence  survey,  the  results  will 
identify  characteristics  and  experiences  of 
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persist ers  and  nonpersisters  at  various  time 
points,  and  improve  understanding  oC  policies  and 
practices  most  likely  to  encourage,  facilitate,  and 
improve  retention  among  all  talented  youth  with 
hopes  for  a  future  in  science  and  technology. 


COLLEGE  SCIENCE  INSTRUMEJTTATION 

Dale  E.  Vitale  USE  8750267 

Kean  College  of  New  Jersey  FYa7  $30,850 

Union,  NJ  Chemistry 


STUDIES  AND  ANALYSES 

Thomas  L,  Hilton 
Educational  Testing  Service 
Princeton,  NJ 


OSPA  8842054 
FY88  $4,844 
Studies 


'*A  Comprehensive  Data  Base  for  Science  Indicators-  A 
Feasibility  Study"* 

This  is  a  supplement  to  a  grant  to  assemble, 
publish^  and  disseminate  a  sourcebook  of  findings 
from  a  research  project  previously  funded  by  NSF. 
The  project  was  to  design  and  develop  a  statistical 
system  and  comprehensive  data  base  to  provide  annual 
indicators  of  the  quantity  and  quality  of  science 
and  engineering  students.  The  sourcebook  will 
contain  information  that  will  reflect  twenty- five 
years  of  experience  with  large  educational  data 
bases,  beginning  with  Project  TALEJTT  in  1960  to  the 
conclusion  of  High  School  and  Beyond  CHS  &  B)  in 
1984 ,  This  book  will  be  ""must  reading""  for  future 
researchers  proposing  to  use  data  from  two  or  more 
data  bases,  especially  those  from  the  National 
Assessment  of  Educational  Programs  CNAEP) ,  the  SAT 
Program,  the  National  Longitudinal  Survey  of  1972 
(NLS).  HS  St  B,   or  Project  TALENT, 


"An  Integrated  Approach  to  the  Teaching  of  NMR 
Methods  at  the  Undergraduate  Level"* 

The  applications  of  nuclear  magnetic  resonance 
CNMR)  spectroscopy  to  both  ""static**  investigations 
line  the  elucidation  of  molecular  structure  and  to 
""dynamic"  ones  like  the  measurement  of  the  rates  of 
physical  and/or  chemical  processes  illustrates  the 
versatility  and  utility  of  NMR  in  spanning  the 
chemical  disciplines  from  organic  to  inorganic 
chemistry.  The  recent  acquisition  of  a  continuous 
wave  NMR  spectrometer  by  the  Chemistry  Department 
at  Kean  College  of  New  Jersey  allows  the 
application  of  these  techniques  in  an  integrated 
and  cohesive  way  across  the  curriculum,  thus 
providing  the  students,  twenty  four  per  cent  of 
whom  are  minorities^  with  invaluable  training  and 
an  intellectually  stimulating  theme  in  their 
scientific  education. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


STUDIES  AND  ANALYSES 
Nancy  A,  Mead 

Educational  Testing  Service 
Princeton,  NJ 


OSPA  8751498 
FY88  $184,400 
FY89  $  75,000 
Studies 


""An  International  Comparison  of  Thirteen-year-old 
Students  ir.  Mathematics  and  Science"" 

This  project  is  for  the  conduct  of  an  international 
assessment  in  science  and  mathematics  of  13-year  old 
students.  In  198B,  six  countries  will  participate  in 
the  assessment  (Great  Britain,  Korea^  four  provinces 
in  Canada^  Ireland,  Spain,  and  the  United  States), 
Items  selected  from  the  National  Assessment  of 
Educational  Progress  (NAEP)  will  be  used  to  test 
2^000  students  in  each  of  the  six  countries ,  A 
report  of  findings  showing  the  relative  achievement 
of  U.S ,  students  vs,  the  other  countries  will  be 
issued  within  18  months  of  the  conduct  of  the 
assessment , 

This  project  is  co*-funded  with  the  Department  of 
Education , 


Georgia  Larsen 
Burr  Kansas 

Recording  foe  the  Blind  Inc 
Princeton,  NJ 


MDR  8850354 
FYa8  $250,000 
FY90  $250*000 
FY9I  $250*000 
Other  NEC 


"Program  to  Upgrade  Capacity  to  Record  Science 
Books  for  Blind  Pre-CoIIege  Students" 

RFB  is  undertaki'^g  a  program  that  will  upgrade  its 
capacity  to  meet  the  increasing  demand  by  its  blind 
borrowers,  particularly  at  the  pre-  college  level, 
for  taped  books  in  mathematics,  science  and  tech- 
nology. To  accomplish  its  progr:im  RFB  has  entered 
into  a  partnership  with  the  American  Association 
for  the  Advancement  of  Science  for  the  purpose  of 
finding  scientists  who  will  record  these  books  as 
volunteers  in  our  29  studios  across  the  country, 
RFB  will  also  establish  a  new  studio  to  specialize 
in  recording  these  books .  And  it  has  selected 
several  of  its  established  studios  to  put  more 
emphasis  in  recording  such  books.  The  staff  of  RFB 
studios  will  be  increased  and  trained  to  handle  the 
additional  work  involved. 
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COLLEGE  SCIEHCE  INSTRUMENTATION 


William  J,  Bacha,  Jr, 
Rutgers  University  Camden 
Camden .  N J 


USE  8750222      David  A.  Prescott 
FV67  $6,575      Rutgers  University  Camden 
Biology     Camden ,  N J 


USE  8750969 
FYe7  $14-535 
Physics 


"Equipment  for  Preparing  Plastic  Histologic  Sections 
For  an  Undergraduate  Light  Microscopy  Program" 

Undergraduate  Biology  students  enrolled  in  a  course 
entitled  Microtechnique  and  Its  Applications  are 
using  the  appropriate  state*of-  th^-art 
instrumentation  to  enable  them  to  successfully  cut 
semi thin  (0 '5-2 ,0  micrometer)  plastic  histologic 
sections.  An  LKB  HistoRange  nicroknife  Maker  is 
being  used  to  make  glass  Ralph  Knives,  which  in  turn 
are  being  used  to  cut  tissue  specimens  in  an  LKB 
HistoRange  Microtome, 

These  instruments  enable  the  student?  to  cut 
semith  in  sections  of  plastic-embedded  tissue 
specimens.  The  processing  of  plastic  sections  is  an 
important  advance  in  modern  technical  histology. 
Stained,  semithin  preparations  provide  better  detail 
of  histologic  structure  than  can  be  obtained  W 
other  methods ,  It  is  important,  therefore,  that 
undergraduates  learn  and  practice  the  methodologies 
Involved  in  order  to  keep  abreast  of  current 
advances  in  the  field. 


""Update  of  the  Microprocessor  Laboratory  Equipme:)t"" 

The  Physics  Department  at  Rutgers  University-Camden 
will  upgrade  its  present  microprocessor  laboratory 
in  order  to  keep  the  student  laboratory  work  in 
step  with  the  already  updated  lecture  material  and 
the  changes  in  industrial  employment  demands.  The 
Department  will  install  fourteen  microprocessor 
developmental  study  system  units.  Each  unit  will 
consist  of  a  Motorola  MEK66000ECB  educational 
computer  board,  video  display,  cassette  transport , 
and  interconnecting  cables.  In  addition,  a  network 
switch,  two  printers,  and  cables  will  be  added  For 
hardcopy  of  student  output  and  system  communica- 
tion. The  new  equipment  will  give  the  student 
hands  on  exposure  to  the  latest  16/32  bit  CPU 
architecture.  The  laboratory  exercises  will 
illustrate  synchronous  and  asynchronous  data 
acquisitions  and  control,  16/32  bit  bus 
architecture,  8/16  bit  I/O  control,  higher  level 
assembly  language  programming  and  oo-  processing 
techniques  with  other  CPU  Families ,  In  addition, 
present  laboratory  support  equipment  will  af Ford 
the  opportunity  oF  using  higher  level  system 
development  tools  such  as  Pascal ,  C,  trace 
analyzers,  and  process  emulators. 


TEACHER  ENHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 

Harvey  Lesser 

Rutgers  University  Camden 

Camden,  NJ 


USE  8750957 
FY67  $23,976 
Psyc hology 


"Obser vat  ional 
Psychology" 


Labor a to ry      in     Development  a 1 


Equipment  necessary  to  start  an  observational 
laboratory  in  developmental  psychology  and  to  expand 
the  range  oF  student  independent  study  projects  to 
include  observational  research ,  both  in  the  Field 
and  in  the  laboratory  has  been  obtained.  Recording 
equipment,  video  and  audio,  and  hand-held  data 
collectors  For  field  research  are  essential  For 
demonstrating  current  observational  research  methods 
for  students.  An  eye- tracker  is  also  an  invaluable 
asset  in  the  developmental  laboratory  to  demonstrate 
to  students  an  important  approach  to  the  study  oF 
the  development  of  perceptual  and  cognitive 
processes  in  individuals , 


George  J,  Pallrand  TPE  8751352 

Sidney  Mil Iman  FY67  $170,143 

Rutgers  University  New  Brunswick  Physics 
New  Brunswick,  NJ 


"The  Leadership  Institute  For  Teachers  of  Physics** 

The  Leadership  Institute  For  Teachers  of  Physics 
will  enable  twenty- four  high  school  teachers  oF 
physics  to  have  background  lectures,  discussions  of 
teaching  strategies,  and  on-site  visits  to  research 
laboratories  during  a  Four-week  summer  program 
beFore  they  introduce  four  physics  modules  of 
material  oF  current  scientiFic  interest  into  their 
own  courses.  High  school  science  teachers  have 
worked  with  Rutgers  University  Faculty,  industrial 
scientists  at  AT&T  Bell  Laboratories  and  Bell 
Communications  Research  to  develop  the  modules: 
Lasers  and  the  Nature  of  Light ,  Lightwave 
Communication,  Magnetism  and  Magnetic  Recording, 
Semi-conductors  and  Transistors,  AFter  the  summer 
institute,  the  Lead  Teachers  will  receive 
continuing  logistic  and  scientiFic  support  through 
the  Center  for  Mathematics,  Science,  and  Computer 
Education  in  their  eFforts  to  introduce  the  modules 
into  their  own  courses  and  to  hold  workshops  for 
other  science  teachers .  High  school  science 
teachers  have  worked  directly  with  scientists  as  a 
Five-member     team     to     develop     science    modules , 
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bridging  the  gap  between  institutions  that  are  rich 
in  science  and  technology  and  the  schools .  The 
project  was  funded  by  the  New  jersey  Department  ot 
Higher  Education  jointly  with  ATfiT  Bell 
Laboratories,  Bell  Communicjtions  Resea;:ch.  *4erck 
and  Co. -  and  Rutgers  University.  The  Leadership 
Institute  will  disseminate  this  material  by 
providing  high  school  science  teachers  with  teaching 
units  of  current  scientific  and  technological 
interest,  provide  the  teachers  with  background 
scientific  knowledge  related  to  the  units,  help 
teachers  develop  strategies  and  techniques  for 
better  communicafion  with  illustration  of  scientific 
principles  as  well  as  new  developments  in  science 
and  technology  to  students,  establish  continuing 
relationships  among  teachers,  university  personnel f 
and  industrial  scientists. 

Teachers,  science  supervisors,  and  other  school 
administrators  have  been  involved  in  all  phases  of 
the  planning  from  the  beginning.  A  feature  which  is 
particularly  successful  is  the  acceptance  of 
teachers  as  colleagues  and  collaborators  by  the 
industrial  and  university  scientists .  The  teachers 
found  the  work  with  the  sclent  ists  to  be 
professionally  remrarding .  The  teachers  are 
themselves  involved  in  the  creation  of  the  materials 
whxch  they  will  use  in  their  classrooms. 


TEACHER  ENHANCEMENT  PROGEAM 

George  J.  Pallrand 
Sidney  Millman 

Rutgers  University  New  Brunswick 
New  Brunswick,  NJ 


TPE  8751759 
FYee  $234,010 
Physics 


"National  Leadership  Institute  for  Teachers  of 
Physics" 

National  Leadership  Institute  for  Teachers  of 
Physics  is  a  two*year  project  for  30  well-prepared 
high  school  physics  teachers  from  all  regions  of  the 
United  states.  The  program  is  designed  to  help  these 
teachers  become  familiar  with  several  aspects  of 
modern  physics .  This  is  done  through  the  use  of 
modules  which  emphasize  areas  of  modern  physics  with 
widespread  technological  applications .  The  four 
physics  modules  —  Lasers  and  the  Nature  of  Light, 
Lightwave  Communication,  Magnetism  and  Magnetic 
Recording,  and  Semiconductors  and  Transistors^* 
have  been  developed  in  collaboration  with  scientists 
from  AT&T  Bell  Laboratories  and  Bell  Cbmmunication 
Research  (with  partial  support  from  a  prior  NSF 
grant) .  University  and  industrial  scientists  will 
provide  background  lectures  to  increase  the  depth  of 
teacher  understanding  of  the  modules. 

Participants  will  be  selected  from  among  the  best 
high  school  teachers  in  the  country.  Each  will  be 
required  to  provide  assurances  from  local  school 
officials  that  they  «fill  be  able  to  carry  out  the 
in-service  activities  needed  to  help  other  physics 
teachers  to  become  familiar  with  the  new  modules , 
The  program  includes  academic  year  support  and 
second  year  follow-up  for  the  leadership  teachers. 


TEACHER  ENHAflCEMEHT  PROGRAM 

George  J,  Pallrand  TPE  6650442 

William  H.  Sofer  FY66  $146,034 

Rutgers  University  New  Brunswick  Biology 
Ne«r  Brunswick,  NJ 

"Leadership  Institute  for  Teachers  of  Modern 
Biology" 

This  project  will  improve  the  teaching  of  the 
biological  sciences  by  involving  teachers  in  the 
design  and  formulation  of  new  teacher  educational 
materials  while,  at  the  same  time,  providing  them 
with  authoritative  and  current  background 
information  in  the  biological  sciences. 

The  modules  around  which  the  program  is  organized 
were  developed  during  previous  stimmers  in 
Institutes  held  at  Merck  and  Co.  in  Rahway,  New 
Jersey  and  the  Waksman  Institute  at  Rutgers 
University.  The  modules  consist  of  experimental 
lab  oratory- based  activities  and  supporting 
background    information.  A    four*week  summer 

institute  will  be  held  for  20  high  school  biology 
and  bio logy /chemistry  teachers  from  the  New  Jersey 
area.  A  series  of  Background  Seminars  in  science 
will  be  presented  by  university  and  industrial 
scientists  to  provide  teachers  with  knowledge  on 
the  module  topics.  These  seminars  will  provide  both 
an  up>date  on  current  research  and  the  background 
science  necessary  for  the  teachers  to  maintain  a 
good  fundamental  understanding  of  biology  and 
biochemistry. 

During  the  academic  year  the  participating  teachers 
will  introduce  the  modules  in  their  respective 
schools  and  present  the  modules  to  others  teacher 
groups . 

Two  kinds  of  follow-up  actives  will  be  conducted. 
The  first  is  a  series  of  four  meetings  to  be  held 
during  the  academic  year .  The  second  follow*up 
meeting  will  be  a  one-week  institute  to  be  held  the 
following  sumtiier .  This  project  is  significant 
since  it  is  a  strong  collaborative  effort  of 
University  and  industrial  research  scientists  and 
high  school  teachers.  The  project  allows  the 
scientists  to  focus  on  the  subject  matter  while  the 
teachers  provide  expertise  based  upon  their 
experience. 

Rutgers  University  has  contributed  an  amount  equal 
to  10%  of  the  NSF  award. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alois  J.  Riederer 
Trenton  State  College 
Trenton,  NJ 


USE  6750950 
FYd?  $45,663 
Electrical  Eng 


""An  Undergraduate  Automated  Test  and  Measurements 
Laboratory" 

The  objective  of  this  project  is  to  set  up  an 
exemplary  automated  test  and  measurt^ment  laboratory 
for  undergraduate  education.  It  will  include  twelve 
workstations  using  IBM  PC/AT  level  microcomputers 
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controlling  an  array  of  Hewlett-Packard  test 
instrumantation ,  Upon  completion  of  this  laboratory, 
all  manual  test  and  measurement  instruments  in  the 
curriculum  will  be  replaced  by  computer-controlled, 
multi-point  instrumentation. 


USE  SS54I59 
FYSa  $47,386 
Mathematics 


FACULTY  ENHANCEMENT  PROGRAM 
Jean  Lane 

Jacqueline  DeMarzio 
Jeffrey  C,  Jonea 
Charles  J,  Miller,  Jr, 
Nancy  Mauldlng 
Union  College 
Cranfordr  NJ 


"^workshop  on  Applications  of  Discrete'  Mathematics'* 

Discrete  Mathematics  is  a  subject  that  is  being 
pushed  to  the  forefront  of  mathematics  curriculxim 
revision^  and  there  ia  considerable  debate  over  the 
topics  that  should  comprise  such  an  undergraduate 
course  #  and  over  its  placing  in  the  curriculum 
sequence..  Many  two  year  colleges  are  currently 
developing  a  Discrete  Mathematics  course  as  a 
service  course  for  Computer  Science,  Mathematics 
Association  of  Two  Year  Colleges  of  New  Jersey  will 
offer  a  Workshop  on  Applications  of  Discrete 
Mathematics..  Dr,  Fred  Roberts  of  Rutgers  University^ 
who  is  recognized  as  a  major  force  in  current 
Discrete  Mathematics  development  will  conduct  this 
workshop^  The  workshop  will  consist  of  two  sessions 
with  a  summer  between  them^  Thirty  participants  from 
two  year  colleges  in  New  Jersey  and  eastern 
Pennsylvania  will  be  chosen.  Discrete  Mathematics 
has  become  so  iipportant  because  of  the  enormous 
variety  of  applications  of  the  subject ,  These 
workshops  will  ejtplore  such  applications  to 
genetics^  engineering,  computer  science,  and  social 
planning..  During  the  three  months  between  sessions, 
each  participant  will  work  on  individual  or 
small-group  projects^  The  results  of  these  projects 
will  be  evaluated  during  the  Fall  sessions. 
Participants  will  receive  a  printed  summary  to  the 
group  *  8  activities  to  share  with  colleagues  and 
students  at  their  home  institutions. 

In  addition  to  NSF  support,  participants  will 
contribute  about  15%  in  travel  costs  toward  the 
project,  and  the  grantee  institution  will  contribute 
another  5%  in  support  costs. 


TEACHER  ENHANCEMENT  PROGRAM 

Carolyn  Q,  Uilson 
Woodrow  Wilson  National 

Fellowship  Foundation 
Princeton,  NJ 

^'National  Science  Leadership  Program** 


TPE  8652437 
FY87  $303,040 
FY88  $310,935 
Physics 


The  Woodrow  Wilson  National  Fellowship  Foundation 
(WWNFF)  will  conduct  a  four-week  summer  institute 
for    fifty    high    school   physics    teachers   each  year 


(19S7-SS)  on  the  Princeton  University  campus , 
During  the  academic  year ,  each  teacher  who 
participates  in  the  institute  will  conduct  regional 
workshops  for  other  physics  teachers  over  the 
nation ,  The  WWNFF  staff  will  provide  support  for 
teachers  conducting  regional  workshops. 

The  goals  of  this  proposal  are  to  engage  teachers 
in  the  development  of  curriculum  materials  in 
cooperation  with  university  faculty,  to  develop 
leadership  skills,  and  to  design  teaching 
strategies  which  will  concentrate  on  developing 
students*  abilities  to  make  use  of  knowledge  within 
the  discipline  and  in  related  disciplines. 

During  the  academic  year,  the  WWNFF  will  provide 
support  for  local  and  regional  workshops  conducted 
by  the  summer  institute  participants ,  Funds  for 
these  activities  will  be  awarded  on  a  competitive 
basis.  The  institute  staff  will  asE^ist  teachers  in 
the  development  of  regional  projects  to  ensure  that 
they  are  designed  to  be  conducive  for  use  in 
teachers '  classrooms « 

Also,  the  WWNFF  staff  will  coordinate  requests  for 
mini-institutes  to  be  conducted  by  the  institute 
participants  for  precollege  mathematics  and  science 
teachers  at  regional,  state,  and  national  meetings, 
The  Foundation  will  monitor,  coordinate,  and 
disseminate  the  activities  of  this  year*s 
participants  and  those  who  were  trained  in  previous 
institutes.  These  activities  will  be  accomplished 
by  staff  visits,  a  monthly  newsletter,  and 
correspondence  between  the  director  and 
participants. 


TEACHER  ENHANCEMENT  PROGRAM 

Carolyn  Wilson 
Woodrow  Wilson  National 
Fellowship  Foundation 
Princeton.  NJ 


"National  Science  Leadership  Program" 


TPE  8550891 
Fy86  $370,008 
FY87  $375,000 
FY88  $350,000 
Chemistry 


This  project  is  a  36-month  program  for  50 
outstanding  high  school  chemistry  teachers  from 
throughout  the  country..  This  program  provides  the 
content  and  pedagogical  training  in  selected  areas 
of  chemistry  for  participants  who  will  then  conduct 
one-week  outreach  sessions  for  other  teachers.  The 
program,  which  is  in  its  third  year,  will  emphasize 
topics  in  biochemistry  this  summer.  The  50 
leadership  teachers  will  participate  in  a  one-month 
workshop.  This  grant  also  funds  stipends  for  50 
outstanding  high  school  mathematics  teachers,  who 
will  participate  in  a  similar  one-month  workshop. 
The  mathematics  teachers  will  conduct  similar  one- 
week  outreach  workshops  'or  less  well-prepared 
mathematics  teachers  *  The  emphasis  in  the  Woodrow 
Wilson  Honors  Workshop  programs  in  chemistry, 
physics,  and  mathematics  is  on  the  selection  of 
participants  with  the  highest  level  of  content 
competency  and  leadership  potential. 
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KEW  MEXICO 


TEACHER  ENHANCEMENT  PROGRAM 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathejnatics  Teaching 


Judith  Kaye 

Los  Alamos  Kational  Laboratory 
Los  Alamos '  NM 


TPE  8751676 
FYee  $65,914 
FYe9  $88,910 
Mathematics 


1987 

Larry  D.  Powell 
Science 
Dora  Consolidated  Schools 
Dora,  NM 


Catherine  E.  Strong 
Mathematics 
Los  Alamos  High  School 
Los  Alamos,  NM 


1988 

Mary  M,  Hackler 
Mathematics 
Capshaw  Junior  High  School 
Santa  Fe.  NM 


Julianne  Green 
Science 
St  Piua  X  High  School 
Albuquerque.  NM 


"Mathejnatics  Institute 
(MITE) " 


for     Teacher  Enhancement 


COLLEGE  SCIEHCB  INSTRUMENTATION 

David  Vf.  Johnson 
College  of  Santa  Fe 
Santa  Fe^  NM 


This  two-year  project ,  which  combines  instruction 
in  content  and  pedagogy  with  exposure  to  diverse 
applications  of  jnathejnatics,  is  designed  to  improve 
the  overall  quality  of  jniddle  school  jnathejnatics 
instruction  in  -orthern  Kew  Mexico,  Each  year ^  25 
mathematics  teachers  from  grades  6  through  8  will 
participate  in  a  four-week  summer  session  that  will 
strengthen  their  knowledge  and  understanding  of 
jnat hematics^  enhance  their  teaching  skills,  and 
familiarize  them  with  curricular  materials 
especially  designed  for  Kative  American  students. 
Through  a  prograjn  of  presentations  by  employees  of 
Los  Alamos  National  Laboratory  and  tours  of  its 
facilities,  they  will  also  learn  about  the 
applications  of  mathejnatics  in  a  wide  variety  of 
careers.  Follow-up  activities  during  the  academic 
year  will  reinforce  the  skills  learned  in  the 
summer  and  jnonitor  the  participants*  acv^ivities 
the  classroom t  During  the  first  year,  the  project 
will  focus  on  jniddle  school  teachers  who  are 
certified  to  teach  elejnentary  school;  the  second 
year's  activities  will  be  targeted  at  middle  school 
teachers  with  secondary  certification. 

This  project  provides  a  model  for  collaboration 
among  districts ,  universities,  and  scientific 
laboratories  to  improve  mathematics  education.  Los 
Alajnos  Kational  Laboratory  has  jnade  a  substantial 
commit jnent  to  the  project  in  the  form  of  in-kind 
contributions . 


USB  8750401 
FY87  SI 2. 999 
Biology 


''Equipment  for  Improving  Undergraduate  Studies  in 
Physiology  and  Microscopy" 

As  Part  of  a  major  institutional  effort  to  enhance 
the  Biology  prograjn  for  science  jnajors^  prospective 
science  teachers^  and  non-science  students,  this 
project  is  providing  two  types  of  laboratory 
equipment  t  a  physiograph  system  for  detecting, 
recording^  and  quantifying  basic  physiological 
functions  r  and  stereoscopic  jnicroscopes  for 
examining  and  identifying  sjnall  organisms. 

The  equipment  is  being  used  by  a  variety  of 
students^  from  first-year  Biology  jnajors  and  Science 
Education  students  to  advanced  students  conducting 
independent  research.  About  one-half  of  the 
students  belong  to  an  underrep resented  minority  — 
Hispanic*  Native  American,  or  Black*  A  substantial 
nujnber  « Iso  are  non -traditional ,  older  students 
acquiriixg  advanced  education  in  order  to  enhance 
their  ability  to  work  in  science-  or 
technology-related  employment.    Host  are  women* 


INSTRUCTIONAL  MATERIALS  DEVELOPMEJ^ 

Jeffry  Gottfried  MDR  8550535 

Don  B.  Croft  FY86  5181,186 

New  Mexico  Museum  of  Natural  History  FY87  $194,549 

Albuquerque,  NM  Biology 


"Improving  Natural  Science  Education  in  Rural 
Elejnentary  Schools" 

This  project  is  a  cooperative  effort  between  the 
New  Mexico  Museum  of  Natural  History  and  the  Center 
for  Hural  Education  of  New  Mexico  State  University. 
It  brings  together  scientists  and  educators  for  the 
purpose  of  ijnproving  science  education  in  rural 
elementary  schools. 

The  project  will  develop  hands-on  kits  and  working 
jnodels  on  a  number  of  related  topics .  Kits  will 
use  locally  available  specijnens ,  background 
material ^  scientific  apparatus^  and  suggested 
activities  to  teach  natural  science  concepts. 
Working  models  such  as  stream  tables  to  demonstrate 
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the  evolution  of  landforms  and  terraria  mlni- 
environments  to  demonstrate  ecological  relation- 
Bhipfi  will  be  developed.  Teachers*  manuals  will  be 
written  &nd  workshops  offered  to  train  teachers  to 
properly  use  the  kits*  Teachers  will  also  receive 
training  in  the  development  of  additional  kits 
specific  to  their  local  conditions .  The  materials 
will  be  designed  for  use  with  multi-cultural 
populations  and  will  build  upon  existing  knowledge 
of  rural  children.  Activities  also  include  the 
eatablidhment  of  out-of-school  natural  science. 


COURSE  mo  CURRICULUM 

Marcus  St  Cohen 

Edward  D.  Gaughan 

R.  Pi,  Knoebel 

Douglas  S .  Kurtz 

David  J.  Pengelley 

Hew  Mexico  State  University 

Laa  Cruces,  WM 


USE  8813904 
FY88  S83.572 
FY89  S96,695 
FY90  $48,621 
Mathemstics 


"Student  Research  Projects  in  the  Calculua 
Curriculum" 


INFORMAL  SCIENCE  EDUCATION 

Paul  Rt  Kemp 
Jeffry  Gottfried 
Caren  Walt 
David  D.  Gillette 

New  Mexico  Museum  of  Natural  History 
Albuquerque .  NM 


MDR  8751429 
Fy87  S29e.866 
Muaeums 


"New  Mexico's 
Present" 


Seacoast ; 


Interactions.    Past  and 


The  New  Mexico  Museum  of  Natural  History  in 
Albuquerque  will  design  and  construct  a  6.250  square 
foot  permanent  exhibit  on  the  d^ology  and  biology  of 
the  intracontinontal  Cretaceous  Period  seacoast 
environment  of  New  Mexico.  Using  more  than  20 
interactive  exhibits  as  well  as  modern  and  extinct 
plant  and  animal  species,  visitors  will  experience 
and  explore  this  ancient,  yet  familiar  world  and 
develop  a  sense  of  the  relationships  between  past 
and  present.  living  and  dead.  extinction  and 
survival  as  well  as  the  continuity  of  natural 
processes . 

The  Museum  will  also  construct  related  traveling 
exhibits  for  statewide  display  and  install  semi- 
permanent satellite  exhibits  in  four  communities 
that  have  relevant  geologic  and  psleontologic 
resources.  Exhibition  designs  will  be  based  on 
forms!  and  informal  studies  of  exhibit  effective- 
ness, systematic  study  of  learning  styles  of 
visitors  to  the  New  Mexico  Museum  of  Natural 
History,  and  interaction  with  schools  throughout  New 
Mexico . 

This  new  natural  history  museum  has  an  impressive 
staff,  a  record  of  institutional  development  and  of 
state-wide  community  service,  and  a  clear  plan  for 
carrying  out  informal  science  educstion  with 
regionsl  themes  that  serve  the  varied  populations  of 
New  Mexico.  The  museum  presently  receives  about 
375.000  visits  a  year,  of  which  70.000  are  in 
organized  school  groups  with  45%  Nispanic  and/or 
Native  American  children ,  There  is  a  substantial 
outreach  program  and  extensive  relationships  with 
teachers  and  schools  throughout  the  region. 
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Mathematicians  from  New  Mexico  State  University 
<t<MSU)  will  continue  to  develop  and  implement  a 
plan  using  student  research  projects  in  a  broad 
range  of  Calculus  courses. 

During  the  first  two  years  NM5U  will  use  three 
individual  two-week  projects  instead  of  hour  exams 
in  thirty- five  calculua  sectiona .  New  Mexico 
Institute  of  Mining  and  Technology.  University  of 
Texas  at  El  Paso  (UTEP)  and  Western  New  Mexico 
University  will  each  teach  three  sections  using  the 
student  research  projects  mode.  Almost  one-third  of 
the  students  at  NMSU  and  a  half  of  the  students  at 
UTEP  are  minorities. 

A  collection  of  four  hundred  problems,  many 
annotated  with  information  on  their  success  in  the 
classroom  will  be  compiled.  These  projects  require 
that  students  think  broadly  and  deep!?,  identifying 
background  material  and  synthesizing  an  approach . 
Scientists .  engineers  And  economists  will  help 
design  projects  which  demonstrate  the  mathematical 
underpinnings  of  solutions  to  applied  problems. 

There  will  be  faculty  workshops,  training  of 
teaching  graduate  assistants .  Advisory  Committee 
meetings  and  an  extensive  evaluation.  The  latter 
includes  evaluating  long  term  intellectual  growth 
of  students . 

NMSU  is  providing  approximately  40%  of  the  cost  of 
the  project ♦ 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


FACULTY  ENHANCEMENT 

Steven  K.  8rueck 
John  G.  Mclnerney 
University  of  New  Mexico 
Al buque r qu e .  NM 


USE  8854262 
FY88  S97.623 
Physics 


"Undergraduate  Faculty  Enhancement  in  Semiconductor 
optoelectronics*' 

Semiconductor  optoelectronics  is  becoming 
increasingly  important  in  science  and  engineering. 
It  is  therefore  highly  desirable  that  engineers  and 
scientists  should  be  introduced  to  optoelectronics. 
Much  of  the  relevant  material  can  and  should  be 
incorporated  in  undergraduate  curricula. 
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The  Center  for  Higb  Technology  Materials  at  the 
University  of  New  Mexico,  in  partnership  with  Sandia 
National  Laboratories.  will  conduct  a  two-week 
workshop  in  semiconductor  optoelectronics  for 
undergraduate  teaching  faculty  in  university  Physics 
and  Engineering  Departments.  The  workshop  will 
include  lectures ,  laboratory  tourS/demonat rations . 
and  hands-on  laboratory  sessions  in  epitaxy  of  III-V 
direct-gap  semiconductora.  fabrication,  processing 
and  characterization  of  optoelectronic  devices  such 
semiconductor  injection  lasers,  and  applications 
such  as  optical  fiber  communications. 

This  project  aims  to  facilitate  the  inclusion  of 
semiconductor  optoelectronics  in  undergraduate 
Physics  and  Engineering  by  developing  within  faculty 
a  basic  knowledge  and  appreciation  of  the  subject, 
providing  direct  contact  with  some  of  the  latest 
experimental  and  theoretical  advances.  and  by 
establishing  an  ongoing  and  mutually  beneficial 
interaction  between  undergraduate  faculty  and  a 
national  center  of  excellence  in  the  field. 

In  addition  to  the  NSF  funds .  participants ' 
institutions  will  contribute  about  10%  in  travel 
costs  toward  the  operation  of  the  project. 


resources.  computer-aided  instruct  ion .  an 
introduction  to  Pascal  and  BASIC,  the  computer  as  a 
problem-solving  tool  in  the  science  classroom,  and 
using  the  computer  to  foster  problem-  solving 
skills  and  creativity  in  secondary  school  science. 

An  associated  academic  year  follow-up  will  utilize 
a  computer  network  for  communication  between 
participants  and  university  computer  science  and 
education  personnel .  to  implement  project  outcomes 
and  encourage  wider  dissemination  in  the  school 
systems  of  New  Mexico. 


N£TWOHKS  PROGRAM 

Paul  W.  Tweeten 
Jack  Gittinger 
University  of  New  Mexico 
Albuquerque.  HM 


TPE  6751196 
FY67  $60,367 
FyB6  $47,686 
FY69  $40.B95 
Communication 


"State/Regional  Computer  Networking-Teacher 
Training-Dissemination" 


TEACHER  ENHAfJCEMEHT  PROGRAM 

Paul  W.  Xweeten 
University  of  New  Mexico 
Albuquerque.  NM 


TPE  6550233 
FYB5  $156,092 
FY66  $129,544 
FY67  $129. 544 
Computer  Science 


"Computers  in  the  Science  Classroom" 

In  this  project.  35  New  Mexico  secondary  school 
science  teachers  will  participate  in  an  eight -week 
summer  workshop  designed  to  emphasize  the 
utilization  of  microcomputers  in  science  teaching. 

The  summer  component  will  address  two  issues:  CD 
the  acquisition  of  computer  knowledge,  and  <2)  the 
application  of  computer  knowledge  in  science 
teaching.  Topics  included  during  the  eight  week 
sequence  include  an  elementally  introduction  to 
computer  science,  data  communication  ^nd  database 


This  project  will  support  the  dissemination  of  a 
model  for  state  and  regional  comput  er-based 
communications  networks  for  science  educators.  The 
source  of  the  prototype  and  research  base  for  these 
networks  is  Cl$CO-Net .  the  successful  information 
system  which  has  been  implemented  stateuide  in  New 
Mexico. 

In  order  to  facilitate  the  establishment  of  these 
information  systems,  the  University  of  New  Mexico 
project  team  will  develop  end  make  available  a 
support  package  for  interested  system  sponsors. 
This  assistance  will  include:  Ca)  on-site 
preliminary  consulting  and  planning  services;  (b) 
the  required  networking  software;  (c)  a  listing  of 
th  e  requi  red  networ kin  g  hardware  and  its 
installation;  (d)  training  for  the  host-site 
support  staff;  (®)  ^  complete  training  package 
which  the  implementing  site  can  use  to  prepare 
potential  users  of  the  information  system;  (f )  a 
plan  for  evaluation  and  continuous  updating  of  the 
system. 
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NEW  YORK 

Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


19e7 

Joseph  Ouartararo 
Mathematics 
Northport  High  School 
Northport,  NY 


George  Stevens 
Science 
Lansing  High  School 
Lansing,  NY 


i9ee 

Robert  Cerver 
fl'  -lematics 
North  Shore  High  school 
Glen  Head.  NY 


Paul  Hickman 
Science 

Cold  Spring  Harbor  High  School 
Cold  Spring  Harbor.  NY 


COLLEGE  SCIEKCE  INSTRUMENTATION 

Dan  R.  Bruss  USE;  3750066 

Albany  College  of  Pharmacy  FY67  $31,700 

Albany,  NY  Chemistry 


INFORMAL  SCIENCE  EDUCATION 

Peter  L.  Galison  MDR  6650649 

Pamela  J.  Hogan  FYee  $113-411 

Spencer  R.  weart  Physics 
American  Institute  of  Physics 
New  York,  NY 


""SupertMDmb:  Physicists  and  the  Decision  to  Build 
the  Hydrogen  Bomb" 

The  American  Institute  of  Physics  requests  $113,411 
over  two  years  for  partial  funding  for  script 
development  and  production  of  a  one-hour  television 
documentary  about  the  decision  to  build  the 
hydrogen  bomb.  The  program  features  the  political, 
moral,  and  scientific  policy  debate  of  the  1940s 
and  1950s  over  whether  to  build  thermonuclear 
bombs.  It  is  targeted  for  national  broadcast  in 
1990.  the  40th  anniversary  of  the  decision  to  build 
the  H-bomb.  In  addition  to  PBS  broadcast,  there  are 
plans  to  distribute  the  film  for  use  in  high-school 
and  university  classes. 

The  project  is  being  carried  out  by  a  partnership 
of  noted  historians  of  science  and  technology  and 
an  award-winning  film  maker ,  supported  by 
experienced  and  prestigious  advisors.  It  has 
received  start-up  funding  from  the  AIP  and  several 
foundations,  and  has  completed  some  interviews  with 
participants  in  the  ** debate" .  Historical  documents 
and  film  footage  recently  declassified  are  now 
available  for  inclusion  in  this  documentary. 
Because  of  this  availability  of  additional 
historical  materials,  the  advanced  age  of  the 
principals  involved,  and  the  anniversary  tie-in. 
the  timing  of  this  project  is  particularly 
appropriate. 

The  content  of  this  project  is  compelling:  it  is  of 
both  great  historical  significance  and  current 
relevance.  The  role  of  scientists  as  military, 
technical .  and  political  advisors  to  the  federal 
government  is  a  fundamentally  important  historical 
issue  that  deserves  public  understanding.  In 
addition,  it  is  one  of  those  relatively  rare 
conceptually  substantial  topics  that  has  the 
potential  for  gripping  television.  Project  cost 
sharing  will  exceed  $335,000. 


"Applicat  ion  of  NMR  Instrument  ation 
Undergraduate  Pharmacy  Curriculum"" 


in  the 


The  Physical  Science  Department  of  the  Albany 
College  of  Pharmacy  has  significantly  enhanced  its 
instrumental  holdings  by  the  recent  acquisition  of  a 
nuclear  magnetic  resonance  (NMR)  spectrometer .  The 
availability  of  this  system  is  providing 
undergraduate  students  in  pharmacy  (forty  per  cent 
of  whom  are  women)  with  practical  experience  in 
using  NMR  spectroscopy  in  several  courses,  including 
introductory  organic  chemistry,  honors  organic 
chemistry,  drug  analysis ,  and  undergraduate 
research. 


er|c 


John  S.  Rigden 

American  Institute  of  Physics 
New  York.  NY 


USE  6751279 
FYS 7  $122, 03e 
FYee  $117,400 
Physics 


""Program  to  Develop  New  Approaches  to  Introductory 
Physics" 

This  project  will  enable  the  formation  of  a 
commit  tee  of  physicists  who  will  lead  a  thorough 
reexamination  of  the  undergraduate  introductory 
physics  course.  Over  a  period  of  two  years  the 
committee    will    consider    issues    relating    to  the 
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introductory  course  and  hold  meetings,  often  in 
conjunction  with  major  meetings  of  the  American 
Association  oC  Physics  Teachers  and  the  American 
Physical  Society,  in  order  to  encourage  discussion 
Of  the  issues  in  the  physics  community.  It  will 
sponsor  two  conferences  of  physicists  which  will 
develop  a  variety  of  ways  to  design  introductory 
courses  to  reflect  the  needs  oC  students  oC  physics 
and  to  reflect  the  current  way  physics  is  done. 
Through  meetings  and  reports  the  convnittee  will 
establish  a  consensus  in  the  convnunity  about  what 
kinds  of  approaches  are  valuabla.  and  it  will 
encourage  the  development  and  wide  distribution  oC 
courses  based  on  these  approaches. 


undergraduate  Mechanical  Engineering  curriculum 
than  appears  to  exist  at  the  present .  The  efforts 
include  the  following  steps:  1)  a  conference  of  the 
Mechanical  Engineering  Department  Heads  to  discuss 
ME  curriculum  during  the  Spring  of  1989,  2)  a 
program  of  ** Awards  for  Exemplary  Experiences  with 
Mechanical  Engineering  Curriculum  Change" ^  3)  a 
follow-on  step  to  determine  what  the  impact  of  the 
curriculum  innovation  has  been  after  a  period  of 
one  year  to  keep  attention  focused  on  innovation  in 
undergraduate  programs  in  Mechanical  Engineering. 
The  grantee  and  the  institutions  of  the 
participants  provide  funds  that  are  an  approximate 
match  for  the  NSF  award. 


NETWORKS  PROGRAM 

John  J.  Russell  TPE  8751392 

American  Physical  Society  FY87  $177,925 

New  Tfork.  MY  Physics 

"^Physics  Alliances  -  A  Program  for  School-College 
Col  labor  at  ives  ** 


A  valuable  part  of  the  project  is  the  continuing 
publication  of  the  papers  about  the  various  efforts 
to  improve  the  curriculum.  During  the  two  years  of 
the  project  this  is  expected  to  increase  interest 
in  and  sensitivity  about  undergraduate  education 
among  those  in  the  Mechanical  Engineering  education 
community. 

This  project  is  i^-funded  with  the  NSF  Directorate 
for  Engineering. 


One  of  the  most  valuable  underutilized  resources  in 
strengthening  school  science  programs  is  the  pool  of 
physics  knowledge.  laboratory  equipment  and 
technical  expertise  resident  at  neighboring 
colleges.  This  project  aims  to  increase  the  numbers 
of  students  studying  physics  and  the  quality  of  the 
instruction  they  receive  by  increasing  the  physics 
knowledge  and  teaching  resources  shared  between 
school  and  college  instructors. 

This  sharing  will  be  supported  by  the  formation  of 
local  ulliances  among  secondary  school 
physics/physical  science  teachers  and  college 
physics  instructors.  The  American  Physical  Society 
will  sponsor  regional  workshops  for  school  and 
college  instructors  who  wish  to  form  such  alliances. 
The  project  will  then  provide  experienced  advice  and 
support  to  newly  forming  alliances,  and  will  link 
col labor  at  ives  together  th  rough  an  all iance 
newsletter  and  other  publications. 


COURSE  AND  CUPJUCULUM 

C.  T.  Carley 

Christian  E.  Przirembel 

James  A.  David 

John  M.  Sumansky 

American  Society  of  Mechanical 

Engineers  Foundation 
Nev  York.  MY 


USE  8854556 
FY88  $48,456 
FY89  $35,397 
Mechanical  Eng 


"Machanical  Engineering  Curricula  for  the 
Implementing  Change^  Documenting  Experience** 


1990' s: 


This  project  seeks  to  increase  the  level  of  coT^cern 
about  curriculum  reform  among  Engineering  educators 
in  the  Mechanical  Engineering  area  and  to  provide  a 
disciplinary  environment  t  hat  is  much  more 
supportive     of     raviaion     and     change     in  the 


TEACHER  ENHANCEMENT  E^OGRAM 

Gerald  Rhodes  TPE  8751707 

E.  Jay  Sarton  FY88  $59,263 

Board  of  Cooperative  Educational  Servs  Astronomy 
Binghamton.  NY 


"Solar  Cycle  22  Project" 

The  Solar  Cycle  22  Project  will  (in  1939-91)  take 
advantage  of  the  upcoming  peak  of  the  sunspot  cycle 
to  give  twenty- four  elementary  ^nd  middle  school 
teachers  first-hand  experience  in  studying  solar 
activity  and  resultant  earth  effects.  The  project, 
sponsored  by  the  Broome-  Delaware -Tioga  Board  of 
Cooperative  Educational  Services  and  the 
Robarson-Kopernik  Observatory,  will  assist  teachers 
in  incorporating  scientific  investigation  into  the 
classroom. 

The  core  of  the  project  will  be  a  three-week  Summer 
Teacher  Institute  which  will  culminate  in 
curriculum  development,  with  follow-up  activities 
to  include  setting  up  solar  mini -stations  in 
schools  so  that  students  may  collect  sunspot  data 
safely  in  the  classroom.  After  the  educational 
experience  at  the  Observatory,  the  teachers  will 
supervise  data  gathering  at  their  home  schools  and 
disseminate  their  data  through  a  communications 
network  series  of  sharing  sessions.  The  project 
will  stress  the  interdisciplinary  nature  of  solar 
monitoring  in  that  physical  sciences,  astronomy, 
earth  sciences,  and  computer  science  will  be 
involved . 


ERIC 
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COLLEGE  SCIEHCE  INSTRUMENTATION 


TEACHER  EHHANCEMENT  PROGRAM 


Joseph  F.  Bleron 
Canlalus  College 
Buffalo.  NV 


USE  8750139 
Fy87  S22.291 
Chemistry 


Edward  C.  Kisailus 
Canlslus  College 
Buffalo.  NV 


^'Chemical  Separations  and  Microscale  Syntheses" 

Sophist! cated  methods  of  separation  by  gas 
chromatography  with  component  identification  by  mass 
spectrometry,  routine  in  the  chemical  profession,  i's 
now  included  in  the  undergraduate  laboratory 
experiences  in  chemistry  at  Canisius  College .  An 
integral  part  of  this  development  has  been  the 
acquisition  of  a  gas  chromatography/iaass 
spectrometry  system  which .  as  a  key  component  of. 
and  in  conjunction  with  existing  instrumentation- 
FTIR.  NMR.  UV-visible.  HPLC.  etc..  is  being  used  to 
develop  new  laboratory  experiences  in  separations 
and  microscale  organic  and  inorganic  syntheses.  The 
microscale  approach  to  chemical  syntheses  is  very 
attractive  because  of  shorter  reaction  times,  taster 
work-up  procedures,  greater  laboratory  safety^  and 
facile  chemical  waste  disposal. 


PRIVATE  SECTOR  PARTNERSHIPS 

Joseph  F.  Bieron 
Canisius  College 
Buffalo.  NY 


TPE  8651037 
Fy68  S108.795 
FY90  S160.525 
Chemistry 


"Laboratory  Equipment  Assistance  Program  (LEAP)" 

To  improve  the  scope  and  relevance  of  high  school 
chemist  ry  ^  physics  ^  and  biology  laboratory 
inst  ruction^  a  centralized  pool  of  portable 
instruments  will  be  established  and  experiments 
developed  suitable  for  use  with  these  instruments. 
These  will  be  made  available  to  high  schools  in  the 
area  around  Canisius  College^  which  will  serve  as 
t  he  permanent  home  for  the  equipment  pool . 
Cooper  at  ing  industrial  laboratories  will  offer 
teachers  bot  h  short-term  support  ing  hands-on 
laboratory  training  and  full-time  suinmer  employment 
in  their  facilities.  The  portable  equipment  is  being 
donated  by  industry  and  the  college.  Summer  teacher 
enhancement  programs  emphasizing  effective 
integration  of  the  newly  developed  experiments  into 
high  school  curricula  will  be  offered  by  the 
college. 

Cost  sharing  by  the  college  and  industrial  firms 
will  equal  79%  of  the  NSF  funding. 


ERIC 


TPE  8652012 
FY87  S105.898 
FY88  S253.016 
Biology 


"Biology  Interaction  Group/Partnership  in  Education 
tBiG/PIE) " 

This  project  provides  continued  development  and 
enhancement  of  25  to  35  biology  teachers  per  year 
in  western  New  York  through  participation  in  two- 
week  summer  workshops  focusing  on  cell  biology, 
chemistry,  and  comparative  anatomy  and  physiology. 
New  developments  and  techniques  in  the  field  are 
stressed  and  teachers  develop  materials  to 
incorporate  this  knowledge  into  the  high  school 
biology  curriculum.  In  addition  to  the  summer 
workshop,  monthly  interactive  sessions  are  held 
during  the  academic  year  with  teachers^  college 
staffs  and  a  scientist  with  expertise  in  a  certain 
relevant  area.  Field  site  visits  to  appropriate 
scientific  centers  or  industries  are  also 
scheduled.  Two  secondary  teachers  also  participate 
each  summer  in  a  one-to-one  research  experience 
with  a  college  ^taff  member. 

The  second  major  component  of  this  proposal 
provides  content  and  process  background  in  natural 
and  physical  science  to  30  elementary  teachers  per 
year  in  the  same  region .  Materials  are  also 
developed  to  assist  them  in  teaching  science  in 
their  classrooms.  Selected  teachers  involved  in  the 
high  school  workshops  serve  as  teachers  of  the 
courses  for  elementary/  Junior  high  school  teachers 
and  also  serve  as  their  mentors  when  both  groups 
return  to  their  school  districts .  The  elementary/ 
junior  high  teachers  also  meet  several  times  during 
the  year  and  participate  in  certain  field 
experiences . 

This  proposal  results  from  a  successful  honors 
workshop  for  biology  teachers  developed  and 
administered  by  the  PI.  The  current  project 
strengthens  and  extends  the  honors  workshop  and 
includes  the  elementary /middle  school  teacher 
component .  The  staff  of  the  project  are  qualified 
both  in  background  and  experience.  Leader  secondary 
teachers  are  used  during  the  workshop  and  in  the 
schools  to  support  those  with  less  background  and 
expertise  in  the  middle  and  elementary  schools.  The 
college  staff  involves  members  of  the  biology^ 
chemistry^  physics.  education  and  English 
departments . 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  A.  Leone 
Canisius  College 
Buffalo.  NY 


USE  8750291 
Fy87  S37.890 
Computer  Science 


"An  Undergraduate  Imaging  and  Operating  Systems 
Laboratory  Enhancement" 

This  project  is  to  add  four  Sun  3/llOC  micro- 
computers to  the  imaging  and  operating  systems 
laboratory.     The    courses     associated    i^ith  the 
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laboratory  will  be  radically  changed  to  allow  the 
teaching  and  experimentation  In  advanced  graphics . 
Student  research  In  the  are^  of  Lyndcnmsyer  Systems 
will  be  conducted.  In  the  area  of  operating  systems, 
experiments  In  process  scheduling,  device  handling, 
multiple  asynchronous  processes  and  paged  virtual 
memory  systems  are  planned. 


TEACHER  ENHANCEMENT  PROGRAM 

Bonnie  Brownstein  TPE  0751356 

Ellen  Bialo  FY00  $106,531 

Bert  Plugman  FY09  $160,309 

Center  for  Advanced  Study  In  Educ  Computer  Science 
New  York,  NY 

Experimenting  with  Robotics  Lesdd  to  Further  Under- 
standing of  Science,  Mathematics,  snd  Technology" 

Experimenting  with  Robotics  Lesds  to  Further  Under- 
standing of  Science,  Mathematics,  and  Technology  1^ 
a  two-year  project  for  200  elementary  and  junior 
high  school  science  and  computer  science  teachers 
from  New  York  City  public  and  non-public  schools  to 
Integrate  the  learning  of  fundamental  principles  In 
science  underlying  the  microprocessor  and  electric 
circuits  with  logical  operations  and  computer 
controls  In  eight  Saturday  workshops,  teachers  will 
build  and  use  circuits,  elect romsgnets ,  and 
transistors.  Logo  programs  will  control  switches 
which  will  In  turn  control  the  robot  each  parti- 
cipant vttll  build.  Teachers  will  attend  monthly 
follow-up  meetings  and  be  supported  In  the  classroom 
by  the  project  ataf f  and  volunteer  scientists. 
Materials  produced  will  Include  a  manual  and  a 
videotape  which  document  the  enhancement. 

This  collaborative  effort  involves  The  Center  for 
Advanced  Study  In  Education  (CASE)  of  the  Graduate 
School  and  University  Center,  CUNY,  The  Institute 
for  Schools  of  the  Future  (The  PI  Is  President),  New 
York  Community  School  Districts  Board  of  Education, 
scientists  who  are  members  of  the  American  Physical 
Society  and  the  Robotics  Research  Laborstory  of  the 
Courant  Institute  of  Mathematical  Sciences.  New  York 
University,  and  the  Center  for  Learning  Tech- 
nologies, New  York  State  Department  of  Education^ 


INFORMAL  SCIENCE  EDUCATION 

David  D.  Connell 
Keith  W.  MlGlke 

Children's  Television  Workshop 
New  york.  NY 


KOR  0470622 
FY05  $3,500,000 
FY06  $3,404,402 
FY07  $1,000,000 

Broadcasting 


series'  educational  content  Is  planned  to  center  on 
two  complementary  goals:  the  motivation  to  learn 
and  use  msthemstlcs  and  the  acquisition  of  certain 
problem-solving  skills  useful  both  In  and  out  of 
school .  Some  of  the  objectives  are  Intended  to 
supplement  classroom  instruction,  chief  among  them 
certain  skills  useful  In  spplylng  mathematics  to 
problems  of  the  kind  that  people  encounter  In  day- 
to-day  life.  Other  objectives.  Included  on  sn 
experimental  basis,  overlap  more  closely  with  the 
content  that  children  in  the  target  age  rsnge  study 
in  school' 

This  award  Is  co- funded  by  the  Department  of 
Education.  Additional  funders  of  the  series  Include 
the  Corporation  for  Public  Broadcasting,  the  Andrew 
W.  Mellon  Foundation,  the  Csmegle  Corporstion  of 
New  York,  and  IBM. 


INFORMAL  SCIENCE  EDUCATION 

David  D>  Connell 
Joel  Schneider 
Bettina  Peel 
Keith  W.  Mielke 

Children's  Television  Workshop 
New  York,  NY 


HDR  0751503 
FY07  $3,000,000 
FYe0  $3,750,000 
Mat  h  emat  ics 


"A  Children's  Television  Series  About  Mathematics** 


"SQUARE  ONE  TV:  Two  Additional  Seasons  of 
Mathematics  Programs  for  Children  on  Television" 

Children ' s  Television  Workshop  (CTW)  will  produce 
two  additional  seasona  of  SQUARE  ONE  TV,  a  daily 
series  of  mathematics  for  children  aged  0-12.  The 
first  season  of  7  5  half -hour  shows  premiered  on 
public  television  stations  in  January  1907.  The 
second  and  third  seasons  will  each  consist  of  65 
programs  to  capitalize  on  the  success  of  Season  I 
and  compound  Its  educational  utility.  SQUAKe  ONE 
TV  has  three  goals:  to  promote  positive  attitudes 
toward,  and  enthusiasm  for,  mathematics;  to 
encourage  the  use  and  application  of  problem- 
solving  processes;  and  to  present  sound 
mathematical  content  in  an  interesting^  accessible 
and  meaningful  manner .  Based  on  preliminary 
research  results,  the  series  appears  to  be  meeting 
these  goals.  The  series  hss  attracted  a  substantial 
audience  from  throughout  the  country  during  Its 
Initial  season^  and  a  very  positive  reception  from 
mathematicians,  parents,  teachers^  and  the  press. 
Most  importantly,  the  target -aged  children  are 
enjoying  and  learning  from  the  series. 

The  goals  and  content  for  additional  seasons  will 
basically  remain  the  same,  with  reflnementa  made  as 
research  results  are  assembled  ^nd  digested  by  In- 
house  staff  In  conjunction  with  mathematics 
advisors >  Production  plans  will  take  advantage  of 
the  learning  experiences  acquired  from  Season  I. 


The  Children's  Television  Workshop  (CTH)  proposes  to 
help  alleviate  the  national  crisis  In  mathematics 
education  by  producing  a  new  daily  public  television 
series^  a  supplement  to  classroom  educstlon,  for 
children  0-12  years  old.  The  series  will  consist  of 
65  half-hour  programs  which  will  be  ready  for  brosd' 
cast  in  the  fall  of  1906.  The  programs  will  be 
suitable    for   home   viewing  and   in-school   use.  The 


The  additional  seasons  of  SOUAKE  QHE  TV  will  be 
supported  by  a  full  range  of  promotion^  commiunlty 
outreach  activities  and  school  services.  Including 
teacher's  guides.  Season  II  will  air  in  September 
1900. 

The  highly  skilled  production  team  responsible  for 
season    I    remal;:s    in    place!    Dave    Connell ,  vice 
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President  and  Executive  Producer.  CTW;  Dr.  Keith 
Mielhe,  vice  president  for  Research,  CTW;  Dr.  Joel 
Schneider,  Content  Director.  SQUARE  ONE  TV:  and 
Bettina  Peel.  Director  of  Research,  SQUARE  ONE  TV. 
An  16-roember  National  Advisory  Board  is  chaired  by 
Dr ,  Gerald  Lesser,  Bigelow  Professor  of  Education 
and  Developmental  Psychology  at  Harvard,  and  more 
than  15  additional  distinguished  mathematicians, 
scient  ists,  and  educators  serve  as  project 
consultants. 

With  the  addition  of  SQUARE  ONE  TV  to  the  existing 
3-2-1  Contact  science  series^  America'a  children  now 
have  a  full  hour  a  day  of  math  and  science  learning 
opportunity  at  home.  Continued  development  of  SQUARE 
ONE  TV  mathematics  programs  is  essential  to  sustain 
our  national  commitment  for  improved  mathematics  and 
scientific  literacy  for  our  young. 


is  being  broadcast  on  the  Armed  Forces  Radio/TV 
network  and  in  Australia,  New  Zealand.  Brunei . 
Malaysia.  Singapore,  Sri  Lanka.  Barbados,  Bermuda, 
St.  Maarten,  Trinidad,  Nigeria  and  Ireland. 

A  supplement  was  awarded  in  Fyi96d  as  a  result  of 
discussions  between  the  Informal  Science  Education 
program,  the  Division  of  Polar  Programs'  Polar 
Information  Program,  and  CTW  3-2-1  Contact  staff. 
With  the  airing  of  a  week  of  Antarctica  programming 
on  3-2-1  Contact  this  fall,  there  is  a  unique 
opportunity  to  promote  3-2-1  viewing  among  the 
target  audience  of  children.  In  addition^  a 
substantial  increase  in  interest  in  information  and 
material  regarding  Antarctica  will  result,  creating 
the  opportunity  for  improved  distribution  of 
appropriate  educational  materials.  Based  on 
existing  levels  of  requests  for  information  to  the 
Polar  Information  Program  office,  a  substantial 
increase  in  requests  should  result. 


INFORMAL  SCIENCE  EDUCATION 

Al  Hyslop 
Keith  W.  Mielke 

Children's  Television  Workshop 
Mew  York.  NY 


This  project  is  co- funded  with  the  Department  of 
Education. 


MDR  8317404 
Fy84  $3,000,000 
FY85  $2,000,000 
FY96  $2*755,500 

Fy87  $3,000,000 

FTf88  $3,279,209 
Broadcast  ing 


"3-2-1  Contact  —  100  Half-Hour  Television  Programs 
For  Children  About  Science  and  Technology" 

The  Informal  Science  Education  Program  has  led  in 
providing  federal  support  for  planning,  development 
and  production  of  the  daily  children's  science 
television  series.  "3-2-1  Contact ."  In  the  first 
13-weeh  season  it  reached  some  23  million  home 
viei^ers.  including  6  million  homes  without  children. 
The  fourth  season  compared  favorably  with  the  first, 
reaching  14  million  viewers  in  four  weeks. 

The  series  was  developed  with  advice,  counsel  and 
assistance  of  over  seventy  experts  —  educators, 
scientists,  psychologists,  broadcasters,  parents, 
teachers.  curriculum  designers.  Over  1,000,000 
teachers'  guides  have  been  requested  and  the  series 
has  received  the  "Advancement  of  Learning"  award 
from  the  National  Education  Association.  The  program 
has  also  received  the  Prix  Jeunesse  International 
Children's  TV  award,  four  "Emmy**  awards,  a  special 
citation  from  Action  for  Children's  Telei.l^lon 
celebrating  achievement  in  children' s  television. 
The  Parent s '  Choice  Award ,  and  " first  place**  awards 
from  the  National  Society  for  Professional  Engineers 
Annual  Electronic  Media  Awards  and  the  National 
Commission  on  Working  Women '  s  "Women  at  Work 
Broadcast  Awards** , 

The  Girl  Scouts  of  America  and  the  Girls  Clubs  of 
America  have  developed  new  science  programs  based  on 
and  extending  the  activities  of  the  series.  In 
addition,  a  number  of  science  museums  have  begun 
waahand  children's  programs  capitalizing  on  the 
enthusiasm  generated  by  ** 3-2-1  Contact** .  Foreign 
versions  have  been  co-produced  for  Germany.  France 
«nd  Spain  «nd  programs  hava  bean  dubbed  in  Spanish 
for  broAdcAst  in  vanazusla.  Chile.  Ecuador.  Peru, 
Columbia.  Costa  Rica  and  Panama;  an  English  version 


TEACHER  ENHANC334ENT  PROGRAM 

David  A.  Michlos 

Cold  Spring  Harbor  Lab 

Cold  Spring  Harbor.  NY 


TPE  8751246 
FTf87  $415,928 
Biology 


"A  Teacher  Enhancement  Program  to  Stimulate 
Laboratory-based  Instruction  in  DMA  Science  for 
Advanced  Placement  and  Honors  Biology  Classes'* 

Using  lab-teaching  technology  developed  at  their 
laboratory.  Cold  Spring  Harbor  will  hold  teacher 
training  workshops  at  six  locations  in  the 
Northeast .  Southeast  and  Midwest  each  summer. 
1987-89.  A  mobile  DHA  laboratory  carries  all  the 
equipment  necessary  to  perform  with  24  participants 
a  series  of  nine  experiments  i^hich  culminate  in  the 
production  and  analysis  of  a  recombinant -DNA 
molecule. 

On-site  preparation  is  coordinated  by  a  local 
organizer  at  the  host  Institution.  Although  the 
program  is  designed  to  select  advanced  placement 
and  honors  teachers,  a  proportion  of 
similarly-qualified  general  biology  teachers  will 
be  selected. 


COLLEGE  SCIEKCE  IHSTRUnENTATlOlf 

Robert  M.  Arnold 
Colgate  University 
Hamilton.  Ny 


USE  8851474 
FYaa  $18,321 
Biology 


**Computers  for  Undergraduate  Ecology  and  Population 
Biology  Laboratories" 

The  Department  of  Biology  is  making  IBM- compatible 
microcomputers  available  to  its  students  at  all 
levels  of  the  Ecology  curriculum.  The  inadequate 
computer  hardware  and  software  Kith in  the 
Department  previously  available  for  student  use  is 
being  aiwipeiV^ad  by  laptop  microcomputers  to  collect 
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and  analyze  data  both  in  the  field  an^  in  the 
laboratory:  external  hartj  drives  to  provide  storage 
space  for  data :  professional-level  statlsticsl 
software  packages;  dot -matrix  printers :  a  plotter; 
and  a  video  projection  system. 

The  courses  in  which  computers  are  having  the 
greatest  immediate  impact  are  "Computers  in  Biology" 
and  "Ecology**^  both  of  which  are  intermediate-level 
courses^  and  "Population  Biology**^  an  advanced-level 
seminar  course  that  includes  an  Independent  research 
project .  The  computer  expertise  developing  in  the 
Department  ^  together  with  a  strong  university 
conunitment  to  computing^  justify  the  development  of 
a  Biology  curriculum  in  which  computers  pl^Y  an 
important  role. 

The  grantee  institution  is  matching  the  KSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  IKSTRUMEKTATIOK 

Thomas  Balonek 
Colgate  university 
Hamilton.  NY 


USE  6750955 
FVe?  $32,297 
Astronomy 


"High  Sensitivity  Charged  Coupled  Device  (CCD) 
Imaging  in  Undergraduate  Astronomy" 

Charged-coupled  devices  <CCDs)  are  being 
increasingly  used  as  sensitive  imaging  devices  on 
small  optical  telescopes.  The  high  quantum 
efficiency  and  low  noise  of  these  array  devices 
permit  their  use  as  faint  object  detectors,  so  that 
a  small  telescope  equipped  with  a  CCD  camera  is 
operationally  equivalent  to  the  largest  astronomical 
telescopes  of  a  decade  ago.  Colgate  University  will 
acquire  a  high  sensitivity  cryogenically  cooled  CCD 
array  imaging  system  for  use  with  its  campus  16-inch 
telescope  to  train  students  in  techniques  of  high 
accuracy  spatial  and  intensity  measurement.  Use  of 
the  CCD  camera  system  will  enable  students  to  work 
with  recent  technology  such  as  electronic  array 
detectors^  cryogenics^  electronics^  microcomputers^ 
computer  inter  facingi^  computer  programming  Im&ge 
analysis.  as  well  as  fundamental  astronomical 
research.  There  are  a  wide  range  of  astronomical 
projects  which  can  be  conducted  by  undergraduate 
students  with  this  instrumentation:  imaging  of 
extended  or  faint  objects  such  as  galaxies,  nebulae^ 
and  star  clusters  to  study  their  structure  and 
composition;  search  for  the  study  of  transient 
events  such  as  supernova  in  distant  galaxies^ 
flaring  in  cataclysmic  variable  stars  and  dwarf 
novae^  and  motions  and  changes  in  appearance  of 
comets  and  asteroids:  monitoring  of  the  optical 
continuum  spectrum  and  time  variability  in  stars ^ 
quasars^  and  active  galaxies.  With  a  device  capable 
of  sensing  fjint  astronomical  objects,  students  will 
become  Involved  in  research  *  using  recently 
developed  electronic  instrumentation,  whicl^  is 
representative  of  projects  being  conducted  by 
professional  scientists. 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  K.  Lewis  USE  6652990 

Colgate  University  FY66  S23.300 

Hamilton.  NY  Chemistry 

"Incorporation  of  Gas  Chromatography/Hass 
Spectrometry  into  Undergraduate  Instruction** 

A  quadropole  mass  spectrometer  and  associated 
computer  hardware  and  software  for  instrument 
control  and  data  analysis  is  being  acquired.  The 
Instrumentation  is  being  interfaced  to  an  existing 
packed  column  gas  chromatography  giving  gas 
chromatography/mass  spectrometry  <GC/MS )  and 
interactive  data  acquisition  analysis  capabilities 
Which  were  previously  nonexistent  in  the  depart- 
ment *  Students  (both  majors  and  non-majors)  are 
using  the  apparatus  in  fulfilling  laboratory 
assignments  in  Organic  Chemist ry^  Instrumental 
Analysis y  and  Physical  Chemistry  courses .  The 
equipment  is  also  being  used  extensively  by 
students  in  the  required  senior  research  program. 
While  the  program  had  previously  integrated  the 
chemistry  subdisciplines  within  the  laboratory 
program  attached  to  individual  courses,  especially 
Instrumental  Analysis,  this  is  the  first  the 
vertical  integration  has  been  accomplished.  The 
progressively  challenging  and  instructive  hands-on 
exercises  centered  around  the  modern  GC/MS  is  the 
cornerstone  of  the  progra*^. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Thomas  J.  Hyers 
Colgate  University 
Hamilton.  NY 


USE  6651192 
FY66  S24.027 
Computer  Science 


**An  Undergraduate  Artificial  Intelligence  (Ai) 
Laboratory" 

This  project  supports  the  enhancement  of  an 
existing  Artificial  Intelligence  course  and  the 
Introduction  of  a  new  Natural  Language  Processing 
course  at  this  institution.  The  equipment  funded  by 
this  award  builds  on  an  already  existing  lab  and 
includes:  Sun  3/6C/N*6  workstations  and  Zenith  PCs 
interconnected  (with  existing  equipment )  via 
Ethernet  *  Using  this  laboratory^  undergraduate 
students  in  Computer  Science  study  not  only 
theoretical  issues  of  artificial  intelligence  and 
natural  language  processing,  but  also  practical 
issues  related  to  programming  in  these  areas^ 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMEJITflTlOH 

Christopher  H,  Hevioon 
Colgate  UniverBity 
Hamilton,  NY 


USE  B750392 
FyB7  $35,B92 
Computer  Science 


COLLEGE  SCIENCE  INSTRUMENTATION 

Nancy  L,  Pruitt  USE  8750793 

Colgate  University  FyB7  $40,014 

Hamilton,  NY  Biology 


''An  Undergraduate  Parallel  Processing  Computer 
Laboratory" 

This  project  will  develop  an  undergraduate  computer 
laboratory  in  parallel  processing.  The  laboratory 
will  be  equipped  vitU  an  I!IMOS,  forty  procf^ssor , 
parallel  machine  which  can  be  flexibly  configured  In 
either  ring,  meoh,  shuffle- exchange,  or  hypercube 
architectures,  IBM  PC/AT  compatible  machines  will  be 
used  for  both  the  front -end  and  as  a  development 
system. 

Integrated  with  the  laboratory  will  be  a  course  on 
parallel  processing  coveri  ng  the  topics  of 
architecture,  algorithms^  and  programming  languages. 
Topics  on  parallel  processing  will  be  integrated 
into  the  courses  Analysis  of  Algorithms,  Programming 
Languages,  VLSI  Design,  Graphics,  and  Simulation, 


"Physiological  Instrumentation  for 
Advanced  Undergraduate  Laboratories" 


Basic  and 


The  Department  of  Biology  is  upgrading  its  basic 
Animal  Physiology  course  with  the  acquisition  of 
sophisticated,  state-of-the-art  equipment.  The  new 
equipment  includes  such  electrophysiological 
instrumentation  as  microcomputers  to  interface  with 
dual  channel  oscilloscopes,  pressure  transducers, 
polygraphs,  and  accessory  equipment  —  all  of  which 
have  a  wide  range  of  applicability  and  flexibility. 
Students  tsught  on  this  new  equipment  will  be 
prepared  to  enter  the  upper  level  courses  in  the 
Department  in  such  diverse  subdisciplines  as 
Physiological  Ecology,  Endocrinology,  Advanced 
Cellular  Physiology  and  Neurophysiology,  The  high 
percent  age  of  student  s  who  pursue  graduate 
education  In  Biomedical  fields  and  the  historically 
high  demand  for  training  in  Physiology  indicate 
that  this  equipment  is  being  used  productively. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  F,  Pohiman 
Colgate  University 
Hamilton,  NY 


USE  B750B61 
FYB7  S50,000 
Biology 


Inst  r  ument  at  i  on 
DNA  Laboratory" 


for    an    Undergraduate  Recombinant 


Instrumentation  acquired  through  this  project  is 
being  used  to  initiate  a  two-semester  Molecular 
Biology  course  in  which  undergraduates  learn 
recombinant  DNA  methodology  in  the  laboratory. 
Major  instruments  include  an  ultracentrif uge  with 
two  rotors,  UV  spectrophotometer,  power  supplies^ 
DNA  sequencing  apparatus,  constant  temperature 
shakers  for  bacterial  growth,  a  acint illation 
counter,  and  two  microcomputers  with  hard  disks. 
The  instruments  will  be  used  in  a  series  of  10-week 
laboratory  exercises  each  semester  for  students  in 
the  Junior  year ,  These  exercises  will  acquaint 
students  with  the  growth  of  bacteria,  bacteriophages 
and  plasmlds ,  the  subcloning  of  phage  genes  into 
plasmid  DNA ,  bacterial  transformation  with 
recombinant  DNA,  site-specific  mutagenesis,  the 
construction  of  a  genomic  library,  nucleic  acid 
filter  hybridization,  and  an  introduction  to  DNA 
base  sequence  analysis. 

The  course  prepares  students  fo^  active  involvement 
in  undergraduate  research  projects  in  Molecular 
Biology  in  their  Senior  year.  The  faculty 
anticipates  that  this  course  will  create  such 
enthusiasm  that  an  increased  number  of  students  will 
consider  scientific  research  careers  in  the  fields 
of  molecular  and  cellular  biology. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Gilbert  J,  Lopez 
Columbia  University 
New  York,  MY  10027 


MDR  8651523 
FY  86  $372,476 
FY  88  $187,721 
FY  89  $166,773 

Mathematics 


''Model  Project  to  Increase  Mathematics  Achievement 
at  the  Secondary  School  Level" 

This  project  will  test  an  instructional  strategy 
designed  to  increase  the  pool  of  minority  students 
who  are  successful  in  their  study  of  algebra  and 
higher  mathematics  courses. 

Since  1979,  the  Comprehensive  Math  and  Science 
Program  at  Columbia  University  ^as  been  developing 
an  instructional  model  desigr^ed  to  give  all 
entering  ninth  grade  students  the  opportunity  to 
work  to  their  highest  level  of  capacity  in 
mathematics.  Key  features  of  the  model  are  a 
zero-based  start ,  which  makes  no  assumptions  on 
students'  prior  mathematics  background,  and  a 
complementary  curriculum,  which  provides  a  set  of 
parallel ,  interlocking  mathematics  courses  that 
substantially  increases  the  rate  of  mathematics 
instruct  ion  over  a  four -semester  period. 
Preliminary  testa  of  the  model  in  New  York  City 
schools  have  yielded  encouraging  results. 
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In  the  current  project,  the  instructional  materials 
will  be  completed  and  the  m<>del  will  be  extensively 
tested  In  New  Y<>rk  City  end  In  Fult<>n  Coonty. 
Georgia.  The  testing  will  be  accompanied  by  the 
development  of  en  apprenticeship  model  for  teacher 
training,  which  will  pair  new  teachers  with 
experienced  teachers  in  the  interlocking  courses  of 
the  program. 


COLLEGE  SCIENCE  INSTRUHENTATIOM 

Devda^i  Shetty 
Cooper  Union 
Mew  York.  fJY 


USE  8852135 
FY88  S60,213 
Mechanical  Eng 


"Comprehensive  Introduction  of  Computer  Aided 
Engineering,  Computer  Aided  Design  and 
Manufacturing  Facilities  to  the  Undergraduate 
Curriculum  in  Mechanical  ^gineering** 


TEACHER  ENHANCEMENT  PROGRAM 

Jack  A.  Fema 
Sandra  C.  Jenoure 
Community  School  District  #4 
New  York,  MY 


TPE  8751828 
FY88  S194.984 
FY89  S209,87a 
FY90  S213,806 

EI em  Science 


"Enhancing  Elementary  Science" 

Community  School  District  4  has  designed  the 
Elementary  Science  Enhancement  Project  to  address 
the  issue  of  effective  science  instruction  that 
meets  the  State  mandate.  The  pvrpose  of  this  project 
is  to  enhance  the  qMality  of  science  teaching  and 
thus  the  increased  awareness  and  preparation  of 
under rep res en ted  elementary  students  in  East  Harlem. 
The  project  will,  over  three  years,  impact  upon  30 
supervisors,  500  teachers  and  12,000  students.  In 
New  York  this  comes  at  a  time  when  the  State 
Education  Department  is  introducing  a  new  elementary 
science  syllabus  requiring  enhanced  teacher 
competence  and  **  hands-on**  involvement  in  science 
instruction.  The  immediacy  and  extent  of  need 
suggests  an  intervention  model  that  operates  at  the 
level  of  direct  i*:3tructicr»  ( the  school  district)  ; 
that  is  organized  to  meet  the  in-service  needs  of 
current  professionals:  that  institutionalizes  a 
system  of  peer  support .  turnkey  training,  and 
supervisory  involvement  in  every  school ;  that 
develops  a  cadre  of  elementary  science 
instructors/ trainers  for  long  term  effectiveness : 
and  that  provides  up-  to-date  information  and 
materials,  drawing  upon  the  support  and  expertise  of 
educational  publishers,  private  industry,  curriculum 
authors^  scientists,  and  science  educators .  The 
project  has  a  three-year  plan  in  which  teacher 
leaders  are  trained  along  with  building  level 
supervisors  in  order  to  provide  on-going  elementary 
science  staff  development  and  collaboration  on  a 
district-wide  basis.  The  strategies  formulated  by 
this  project  will  be  shared  with  the  31  other  school 
districts  in  New  York  City  as  a  viable  model  for  the 
implementation  of  the  new  science  syllabus.  The 
expertise  developed  in  staff  development  will  be  a 
valuable  resource  for  New  York  City  schools  as  well 
as  the  700  other  school  districts  throughout  New 
York  State. 


The  Mechanical  Engineering  students  at  this 
institution  need  additional  exposure  to 
computer-based  engineering  system  and  to  the 
various  stages  of  design,  analysis,  drafting,  and 
manufacturing.  This  project  provides  an  integrated 
computer-aided  design/computer- aided  manufacturing 
software  package,  precision  graphics  workstations, 
and  a  numerically-controlled  vertical  milling 
machine .  This  instrument  at  ion  is  used  as  part  of 
the  required  design- oriented  Mechanical  Engineering 
courses  and  associated  elect ives.  The  students 
learn  how  to  realistically  simulate  product 
performance  in  the  initial  design  stage  before 
committing  to  detailed  drawings  and  manufacturing. 
This  project  creates  a  real-life  computer-oriented 
design  environment  for  the  students  and  makes 
available  a  basic  educational  tool  for  general  use 
in  other  disciplines. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Cotistatitine  Yapijakis 

The  Cooper  Union  School  Enp 

New  york.  NY 

"Environmental  Engineering  Laboratory" 


USE  8852336 
FY88  S35.325 
Civil  Eng 


This  project  permits  undergraduate  students  to 
carry  on  experiments  and  individual  research 
projects  with  an  Upf low  Pack-Bed  Bioreactor.  The 
pilot  unit  in  this  laboratory  is  used  in 
conjunction  with  mutant  bacteria  cultures  to  study 
the  effectiveness  and  kinetics  of  the  aerobic 
fixed-  film,  submerged  bed  process  in  treating 
industrial  and/or  toxic  waste waters.  The 
instruments  funded  with  this  award  are  necessary 
for  monitoring  the  various  parameters  of  the 
process  and  for  analyzing  various  quality 
parameters  in  the  raw  and  treated  waste.  The 
laboratory  equipment  includes;  TOC  Analyzer  with 
accessories ;  TOD  Analyzer  with  accessori'^a ; 
dissolved  oxygen  meters;  COD  test  systems.  BOD 
standard  test  units:  spectrometer :  binocular 
microscope:  muffle  furnace :  glass  still;  total 
suspended  solids  analyzer :  turbidimeter;  balance: 
temperature  logger:  aspirator  pump;  and,  other 
accessories  * 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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RESEARCH  IN  TEACHING  AND  LEARNING 

Jcre  Confrey  MDR  6652160 

Geraldine  Gay  FYe?  $234,095 

Cornell  University  FYe9  $233,160 

Ithsca^  HV  Mathematics 


"Exploratory  Research  on  Student  Understanding  of 
Exponent lal  Functions:  Instruct  ion  Using 
Multiple-Representational  Syst 

This  project  vtll  conduct  research  on  the 
development  of  students'  conceptions  of  exponential 
functions.  These  Principal  Investigators  have 
selected  exponential  functions,  a  particularly  rich 
and  useful  set  of  concepts .  because  of  its 
propensity  for  misconceptions  and  its  widespread  and 
'Significant .  applications  in  mathematics.  the 
sciences  and  engineering.  Through  the  use  of 
clinical  interviews  and  the  teaching  experiment  h 
these  investigators  will  examine  student  s " 
conceptions .  the  relationships  between  their 
informal  and  formal  knowledge,  their  interjections 
and  use  of  concepts  across  a  variety  of  contexts  and 
the  development  of  metacognitive  strategies  in  the 
application  of  these  concepts. 


OBIS  (Outdoor  Biology  Instructional  Strategies) ; 
(2)  a  teacher  training  workshop  to  stimulate 
curriculum  integration  and  modification ;  <  3) 
multiple  two-way  visits  between  Plantations  and 
local  schools  providing  children  with  direct 
experience  with  plants  and  animals ;  (4 )  a 
quantitative  program  of  curriculum  development  and 
evaluation  based  on  learning  theory;  and  (5)  a  plan 
for  dissemination  of  the  structure  and 
instructional  contents  of  this  program.  Because 
children  will  experience  LEAP  over  a  period  of 
years .  the  complex  and  meaningful  learning  of 
concepts  in  science  will  be  achieved  in  the 
earliest  years  of  a  child's  education. 

Because  LEAP  is  being  designed  to  become  a  model 
program  applicable  to  many  institutions  of  informal 
education,  two  publications  will  be  produced:  a 
notebook  which  describes  the  overall  structure  of 
the  progratri^  and  a  handbook  for  teachers  which 
presents  the  individual  lessons  of  the  curriculum 
and  the  theoretical  background  supporting  the 
choice  Of  curriculum  material .  The  notebook  will 
distinguish  those  elements  of  the  program 
particular  to  Cornell  and  Plantations .  and 
mechanisms  through  which  the  program  can  be  adapted 
to  other  institutions. 


The  project  will  explore  the  design  and  use  of  a 
multi-representatival  (Laser  Disc)  instructional 
system^  to  explore  options  for  using  its  vast  memory 
storage  for  tracking  student  problem-solving 
strategies  and  student  control  of  instruction. 

Thus^  these  investigators  hope  to  significantly 
advance  our  understanding  of  the  development  of 
student  concepts  and  create  a  prototype  unit  in 
exponential  functions  for  a  precal cuius  course  for 
high  school  and  college  students. 


FACULTY  ENHANCEMEHT 

Kenneth  G.  Wilson 

Cornell  University  -  Endowed 

Ithaca.  NY 


USE  6654207 
FY66  $120,000 
Computer  Science 


**A  Combined  Program  for  Research  Experience  for 
Undergraduates  and  Undergraduate  Faculty 
Enhancement  ** 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 


Robert  E*  Cook 
Cornell  University 
Ithaca.  NY 


State 


MDR  6550295 
FY66  $152,206 
FY67  $167,920 
Fy66  $165,307 
Biology 


"LEAP  -  A  Program  of  informal  Science  Education** 

Plantations,  the  botanical  garden  and  arboretum  of 
Cornell  University,  ia  developing  a  model  program  of 
informal  education  for  elementary  (K-5)  school 
children.  Project  LEAP.  Learning  About  Plants,  will 
int  egrate  the  academic  resources  of  Cornell 
university,  including  the  guidtince  of  its  practicing 
scientists  and  educators  and  the  informal  setting  of 
its  botanic  gardens.  with  the  teaching  of 
mathematics  and  science  in  local  elementary  schools. 


The  pr  o  j  ect  cont  ains  f  ive  components :  (i )  a 
conceptually- based  curriculum  of  biology,  ecology 
and  agriculture  which  will  include  some  components 
of  SCIS   (Science  Curriculum  Improvement  Study)  and 


ERIC 


This  project  will  combine  undergraduate  students 
with  undergraduate  faculty  into  teams  which  will 
explore  super computing  through  training  and 
research.  Undergraduate  students  will  learn  the 
principles  of  supercomputing  and.  with  their 
faculty  advisor,  formulate  and  execute  a  research 
project .  Undergraduate  faculty  will  have  the 
opportunity  to  investigate  supercomputing  and  to 
integrate  that  technology  and  methodology  into 
their  curricula.  Specifically,  a  four-  week  Summer 
Short  Course,  **Super^cfrtnuting  Tools .  Methodologies 
and  Applications'* .  will  be  given  for  students  at 
Cornell  University,  work  on  the  research  projects 
designed  by  the  attending  teams  will  begin  during 
the  course  and  continue  throughout  the  subsequent 
academic  year  under  the  supervision  of  the  faculty 
advisor  with  the  continuing  aupport  of  the  Cornell 
National  Supercomputer  Facility  (CNSF)  staff. 
Progress  will  be  monitored  through  a  series  of 
reports  and  at  a  midyear  convocation  of  the 
participants.  Technical  support  and  supercomputer 
resources  will  provided  by  the  CNSF,  Administration 
will  be  handled  through  this  project's  nationally- 
derived  Steering  Committee.  Instruction  i«ill  be  by 
qualified  persons  experienced  in  undergraduate 
education,  especially  with  respect  to  computing  and 
numerical  analysis. 
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By  taking  the  unique  approach  of  combining  students 
and  faculty  to  introduce  the  concepts  and  practice 
of  super computing  into  the  undergraduate  experience, 
this  proposal  offers  a  special  opportunity  to  those 
universities  and  colleges  that  may  not  have  an 
emphasis  on  research  or  computing  in  their 
curriculum.  By  encouraging  the  integration  of  the 
materials  provided  through  this  program  and  the 
original  courseware  developed  by  participating 
faculty  into  the  undergraduate  curriculum^  this 
program  will  stimulate  the  growth  of  undergraduate 
learning  and  interest  in  the  technologies  of 
computing  and  applications  in  research. 

In  addition  to  the  N5F  grant,  participants* 
institutions  will  provide  about  15%  in  travel  costs 
toward  the  operation  of  the  project. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Engineering. 


and  automated  titrators.  This  is  being  accomplished 
through  the  use  of  four  automatic  titrators  in 
conjunction  with  four  microcomputers .  This  permits 
students  to  design  and  control  automatic 
titrations:  to  collect  and  process  data;  to  learn  a 
greater  number  of  volumetric  methods  including 
colorimetric.  potentiometric  and  pH  titrations;  and 
to  become  familiar  with  the  application  of 
computers  to  new  and  old  methods  of  analysis.  The 
automatic  tit rator /computer  is  being  used  to  do  a 
series  of  titrations  involving  acids  and  bases: 
redox  titrations;  and  potentiometric  titrations . 
The  equipment  is  being  used  to  teach  students  about 
a  greater  number  of  analytical  techniques  and 
making  it  easier  to  use  the  laboratory  experiments 
to  reinforce  theoretical  topics  covered  in  the 
lecture.  It  is  also  enabling  the  teaching  of 
methods  of  analysis  through  the  use  of  computer 
simulation,  in  addition  many  laboratory  skills  are 
being  taught  in  a  more  efficient  and  meaningful 
manner  through  the  use  of  computers  in  the 
laboratory  setting. 


COLLEGE  SCIENCE  INSTRUMENTATION 


The  grantee  is  matching  the  award  from  non-Federal 
sources . 


Patricia  R.  Wilkinson 
CUNY  Borough  of  Manhattan 

Community  College 
New  York,  NY 

"Project  MICRO-CALC;  Microcomputer 
and  Learning  Center  Calculus" 


USE  6851194 
FYSe  $37,421 
Mathematics 


for  Clas;.room 


TEACHER  ENHANCEMENT  PROGRAM 

Gerald  H.  Elgarten 
CUNY  City  college 
New  York,  NY 


TPE  6652350 
FYS?  $123,610 
Mathematics 


Borough  of  Manhattan  Community  College*  the  only 
public  two-year  college  in  Manhattan,  will  create  a 
microcomputer  classroom  for  its  precalculus  and 
Calculus  courses .  They  will  also  add  computers  to 
their  Learning  Center  for  the  use  of  the  precalculus 
and  Calculus  students. 

The  precalculus  and  Calculus  curriculum  will  be 
enhanced  with  interactive  graphic  activities  which 
emphasize  basic  concepts,  functions  and  their 
properties . 

Half  of  the  students  will  be  majors  in  the  newly 
established  Science  Concentration ,  Engineering 
Technology  and  Computer  Science.  The  student 
population  is  67%  female  and  63%  minority. 


The  grantee  is  providing  an  equal  sum  for 
equipment  obtained  from  non-Federal  sources. 


the 


**A  Model  Mathematics  Inservice  Program  for  Middle 
School  Teachers'* 

This  five-week  summer  program,  based  in  New  York 
City^  will  assist  twenty-four  master  middle  school 
teachers  to  upQrade  their  mathematical  knowledge 
and  teaching  techniques,  and  to  prepare/ conduct 
workshops  for  co-teachers  of  grades  5-8.  All 
teachers  will  be  from  New  York  City  schools,  where 
at  least  60%  of  the  their  students  are  living  at  or 
below  poverty  level.  The  purpose  of  the  workshops, 
run  by  the  master  teachers,  is  to  assist  the 
participating  teachers  better  prepare  their 
students  to  receive  mathematical  instruction  and 
increase  the  students '  rate  of  retention  in 
mathematics  courses . 

The  mathematical  topics  will  include  algebra. 
Qeomet ry .  graphing.  computers.  probability,  and 
statistics. 


COLLEGE  SCIENCE  INSTRUMENTATION 
James  A.  Fahey 

CUNY  Bronx  Community  College 
New  York,  NY 


USE  6652184 
FYSS  $11,013 
Chemistry 


In  addition,  the  City  College  of  New  York  will 
finance  the  development  and  pilot  testing  of  an 
instructional  in-service  videotape  for  middle 
school  ma^  hematics  teachers .  The  intent  is  that 
teachers  can  view  the  tape  as  often  as  they  want  at 
their  own  convenience. 


""Microcomputer  Based  Introductory  Laboratories  Using 
Titrations" 

This  project  is  improving  the  quality  and  relevance 
of  the  first  and  second  courses  dealing  with 
chemical  analysis  through  the  use  of  microcomputers 


The  project  director  is  Gerald  Elgarten,  City 
College  of  the  City  University  of  New  york .  Claire 
Newman,  Professor  Emeritus,  Queens  College  of  the 
Ci  ty  University  of  New  York ,  a  well-known 
mathematics  educator  and  Michael  Engber  of  the 
Department     of     Mathematics,     City     College  will 
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conduct  the  two  courses  for  four  weeks  and  the  one- 
week  workshop.  An  Advisory  Committee  composed  of 
superintendents  and  principals  from  the  NYC  public 
schools  and  the  City  College  administration  will 
meet  several  times  prior  to  and  once  a  month  during 
the  project  to  provide  policr  aCvice  and  to  monitor 
and  evaluate  progress. 

A  continuing  evaluation  process  will  assess  the 
projected  impact  on  the  teachers  and  their  students. 


CAREER  ACCESS  OPPORTUNITIES 

Alberto  Guzman                                              USE  3350610 

CUNY  City  College                                          Fy33  $719,372 

New  Vork*  NY                                                   FY39  $300,000 

FY90  $300,000 

FY91  SSOO.OOO 

FY92  S500.000 
Minority  Center 


"Comprehensive  Regional  Centex-  for  Minorities  at 
City  College" 

This  project  was  submitted  by  CUNY-City  College  with 
the  cooperation  of  the  CUNY^Graduate  Center. 
CUNY-Host OS  Community  College*  CUNY- York  College. 
CUNY-New  York  Technical  College,  and  the  New  York 
Public  Schools.  It  builds  on  the  experience  gained 
through  activities  supported  in  the  Northeast 
Resource  Center  for  Science  and  Engineering 
established  at  City  College  in  19dl  with  major 
funding  from  the  National  Science  Foundation.  The 
goals  of  the  project  are  to  provide  minority 
students  with : 

1 .  Strong  precollege  and  college  preparation  in 
science*  basic  academic  skills.  and  in  the 
metacognitive  prerequisites  for  effective  thinking 
and  problem  solving. 

2 ■  Exposure  to  experiences*  environments  and 
individuals  which  nurture  a  sense  of  professional 
and  personal  sel f*conf idence  and  an  enduring 
interest  in  sci  ence  and  in  science  career 
objectives. 

3.  Opportunities  to  study  advanced,  specialized 
topics  in  science  and  engineering  and  to  become 
involved  in  research  with  established  scientists. 

4 .  Visible  and  functional  minority  role  models  in 
science  and  engineering. 

A  set  of  coordinated  activities*  focussing  in  three 
areas :  precollege  (both  students  and  teachers) * 
undergraduate  (both  students  and  faculty) .  and 
informal  science  education  are  being  implemented  to 
achieve  these  goals. 

Act  ivi t  ies  for  pre col lege  teachers  include: 
inservice  courses  for  precollege  science  and 
mathematics  teachers  emphasizing  "  hands -on*" 
activities  designed  as  models  that  integrate  process 
and    content    to    encourage    participatory    modes  of 


teaching  students:  leadership  training  workshops 
for  school  principals  and  district  science  and 
mathematics  coordinators  to  develop  and  implement 
detailed  plans  for  innovation  in  these  subject 
areas,  and  to  train  and  motivate  their  teachers  to 
participate  fully  in  these  new  projects  and 
programs . 

Activities  for  precollege  students  include: 
Saturday  Academies  for  elementary  and  middle  school 
students  which  provide  opportunities  for  them  to 
engage  in  a  series  of  exploratory  research  activi- 
ties: and  Summer  Academies  for  high  school  students 
in  which  minority  students  attend  a  one-month 
summer  program  designed  to  develop  students* 
science  and  mathematics  skills.  enhance  their 
interest  in  pursuing  advanced  study  and  a  career  in 
science  and  engineering,  and  mirture  their  sense  of 
personal  and  professional  self  confidence. 

Activities  focussed  at  the  undergraduate  level 
include:  Transition  Programs  for  entering  freshmen 
and  transfer  students,  an  intensive  one-  month 
program  which  includes  pre*testing  in  science  and 
mathematics  skill  areas.  mini -courses  in 
mathematics*  computing  and  laboratory  techniques, 
college  orientation*  workshops  in  problem  solving 
and  study  skills  development;  and  career  education 
presentations:  Retention  Programs  for  freshman* 
sophomores  and  transfer  students  which  emphasize 
orientation  sessions  throughout  the  year,  regular 
individualized  academic  counseling,  a  preparatory 
science  course  for  underprepared  students,  frequent 
study  group  meetings  with  supervision  by  tutors, 
careful  monitoring  of  academic  progress  and 
problems,  and  meetings  with  advanced  undergraduate 
and  graduate  students  to  discuss  academic  and 
career  issues;  and  undergraduate  research 
opportunities  in  which  students  participate  in 
independent  research  projects  under  the  supervision 
of  science  and  engineering  faculty  members. 

The  informal  science  education  component  includes 
activities  for  parent  training  and  community 
education.  a  responsibility  of  CUNY-  Graduate 
Center  as  a  cooperating  organization.  with  a 
variety  of  family  and  community  focussed  activities 
being  undertaken.  Two  brochures*  "A  Parent's  Guide 
to  Careers  in  Science  and  Engineering"  and 
"Studying  Science  and  Mathematics:  A  Parent 's 
Guide*'.  together  with  a  series  of  programs 
presented  in  a  variety  of  community  settings  to 
increase  the  awareness  of  the  minority  community 
concerning  science  and  engineering,  careers  in 
these  fields.  science  education  issues.  and 
community  resources  related  to  science  and 
technology  are  being  implemented. 

This  project  is  a  very  good  example  of  a 
Comprehensive  Regional  Center  for  Minorities.  It  is 
targeted  at  the  minority  population  (black  and 
hispanic)  of  New  York  City  which  is  of  substantial 
size  (3. 2M)  .  and  it  is  comprehensive  in  terms  of 
attention  to  the  various  educational  levels  and  age 
groups,  in  disciplinary  coverage*  and  in  its  focus 
on  nurturing,  encouraging  and  motivating  minority 
students .  Significant  additional  support  is  being 
contributed  to  the  project  by  the  participating 
organizations  and  groups. 
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TEACHER  ENHANCEMENT  PROGRAM 

Martin  Marin 
CUNY  City  College 
New  York*  NY 


TPE  6751769 
FVea  $194,335 
FYB9  $209,012 
FY90  $226,797 
JUS  Science 


"Science  Collaborative  Project" 

Science  Collaborative  Projeci:  is  designed  to  serve 
60  underprepared  junior  high  school  science  teachers 
from  minority  school  districts  in  New  York  City 
(Districts  4*  5*  6,  9,  and  10).  These  teachers  will 
take  a  specially  designed  sequence  of  four  courses 
(summer  session  and  academic  year)  at  CCNY  in 
physics,  chemistry,  earth  sciences,  and  life 
sciences.  These  courses  are  designed  to  both  improve 
the  teachers '  understanding  of  basic  concepts  in 
these  four  areas,  and  to  ejttend  their  pedagogical 
skills  in  teaching  physical  and  life  science 
material  in  largely  tdnority  junior  high  schools.  In 
addition,  a  major  aim  of  the  project  is  to  improve 
the  science  skills  and  attitudes  of  minority 
students . 

Approximately  45%  of  the  science  teachers  in  these 
five  districts  will  participate.  They  will  receive 
16  graduate  credits  from  CCNY  for  the  course  work. 
In  addition,  through  collaboration  with  experienced 
junior  and  senior  high  school  science  teachers  at 
Bronx  High  School  of  Science,  participants  will  have 
the  opportunity  for  extensive  practice  teaching 
during  summer  sessions.  Participants  are  expected  to 
attain  a  level  of  competency  that  would  permit  many 
of  them  to  help  other  science  teachers  in  their 
districts . 


TEACHER  ENHANCEMENT  PROGRAM 

Alfred  Posamentier 
Ellen  E.  Smiley 
CUNY  City  College 
New  York*  NY 


TPE  6550991 
FY66  $156,169 
FY67  $143,994 
FY66  $146,065 
Mathematics 


"Enhancing  Mathematics  and  Science  Instruction" 

This  project.  Establishing  a  Center  for  Science  and 
Mathematics  Education,  was  designed  in  consultation 
with  the  New  York  City  Board  of  Education  to  improve 
elementary  and  secondary  instruction  in  the  New  York 
City  area .  Activities  include  leadership  training 
workshops  for  school  principals  and  district  science 
and  mathematics  coordinators,  conferences  on  topics 
in  mathematics  and  science  education,  and  inservice 
mathematics  and  science  courses.  The  workshops, 
conferences,  and  courses  will  have  720  participants. 
All  the  supervisors  of  mathematics  and  science  in 
New  York  City  will  attend  a  conference  to  be 


addressed  by  Nobel  Laureate  Herbert  Hauptman .  an 
alumnus  of  the  sponsoring  institution*  City  College 
of  New  York  *  Courses  include  Logo  for  elementary 
school  teachers  and  the  use  of  computers  in  high 
school  chemistry  instruction*  These  courses,  with 
accompanying  video  tapes  and  printed  materials  * 
will  enable  participants  to  convince  other  teachers 
to  use  new  methods.  The  workshops  prepare  school 
principals  and  science  coordinators  to  carefully 
analyze  their  programs  and  develop  detailed  plans 
for  innovations  in  mathematics  and  science. 


TEACHER  ENHANCEMENT  PROGRAM 

Alfred  Posamentier 
CUNY  City  College 
New  York.  NY 


TPE    67  51706 
FY66  $169,320 
FY69  $226,343 
FY90  $169,904 
Mathematics 


"Teacher  Enhancement  Academy  for  Mathematics 
(TEAM)" 

This  two-and-one-half  year  project  involving 
teachers  *  university  faculty*  parents ,  students* 
retired  teachers,  and  school  district  personnel 
will  significantly  enhance  the  mathematics 
background  and  pedagogical  skills  of  thirty- two 
underprepared  eight h-* grade  mathematics  teachers  in 
a  predominantly  minority  urban  school  district . 
Throughout  the  duration  of  the  project ,  City 
University  of  New  York  (CUNY)  faculty  and  master 
teachers  will  provide  the  participants  with 
mathematics  instruction  in  areas  relevant  to  the 
curriculum.  During  the  academic  year,  participants 
will  also  practice  and  improve  their  teaching 
techniques  in  a  Saturday  Mathematics  Academy 
attended  by  eighty  underachieving  students  and 
their  parents,  on  a  rotating  basis,  they  will  teach 
the  students,  observe  their  colleagues  *  teaching* 
and  advise  parents  on  ways  in  which  they  can 
support  learnincr  at  home.  Retired  teachers  will 
serve  as  mentors  for  the  participants  and  will 
assist  them  in  translating  their  ejtperiences  from 
the  Saturday  Mathematics  Academy  into  their  regular 
classrooms.  The  evaluation  will  involve 
participants,  their  students,  and  their  students  * 
parents.  At  the  end  of  the  project*  a  dissemination 
meeting  will  be  held  for  administrators  from  other 
interested  school  districts. 

The  project  is  a  collaboration  between  City  College 
and  New  York  City  School  District  10.  which  are 
contributing  $266,476  in  cost-sharing.  Its 
combination  of  ejttensive  instruction  in  content 
with  regular  opportunities  to  practice  newly 
learned  teaching  techniques  provides  a  model  for 
significant  ly  improving  the  qualifications  of 
underprepared  teachers  that  could  be  replicated  by 
other  urban  school  districts. 
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COLLEGE  SCIENCE  INSTRUMEHTATlOrf 

Peuben  L*  Saumgerten 

CUNY  Herbert  L  Lehman  College 

rfeu  York.  IfY 


USE  8750789 
FY87  $36,216 
Chemistry 


" Improvement 
Chemistry" 


of    Instrument    Sesed    Instruction  in 


The  recent  acquisition  of  a  state-of-the-art  nuclear 
magnetic  resonance  spectrophotometer  (Varian  E3i 
360L)  is  enabling  the  chemistry  department  at  CUNY 
Ldhman  Collegs  to  implement  major  curriculum 
revisions  in  the  organic  chemistry  laboratory 
courses ,  to  in tr oduce  import  ant  NMH-based 
experiments  in  physical  chemistry/,  instrumental 
snalysitf,  snd  biochemist ry#  and  to  enhance  student 
learning  in  undergraduste  research.  Since  the 
undergraduate  enrollment  at  this  institution  is 
predominant ly  minority,  these  revisions  will 
significantly  affect  undergraduate  instruction  for 
this  group  which  has  been  traditionally 
underrepr esented  in  science,  mathematics  and 
engineering. 


COLLEGE  SCIENCE  irfSTRUMGHTATlON 

Reuben  L,  Saumgarten 

CUNY  Herbert  L  Lehman  College 

New  York,  IfY 


USE  8853006 
FY88  $69,000 
Chemistry 


"Imple.nentation  of  Gas  Chrcmat  ograph-Msss 
Spectrometry  for  Undergraduates  in  Forensic  Science 
and  Organic  Chemistry** 

The  addit  ion  of  a  gas  ch  romat  ogr  aph-mess 
spectrometer  to  the  instrumentation  available  for 
^.he  instruction  of  undergraduate  students  provides 
opportunities  for  students  to  have  direct  hands-on 
experience  with  this  modern  instrumentation*  An 
undergraduate  course  in  Forensic  Science  requires 
that  the  students  conduct  measurements  using  this 
instrumentation*  The  Introductory  Organic  Chemistry 
laboratory  has  been  changed  to  include  mass 
spectrometry  experiments  that  develop  the  student's 
understanding  of  these  experimental  methods* 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  H,  Gillespie 

CUNY  Herbert  L  Lehman  College 

New  York.  NY 


USE  8750657 
FY87  $6,694 
Phy£  ics 


**Nodemization  of  Introductory  Physics  Laboratories 
Using  Computers** 

The  Department  has  undertaken  en  extensive  prog rem 
Of  modsmizstion  snd  extension  of  its  entire 
laboratory  program^     The  mftjor  theme  of  the  project 


ERIC 


is  the  development  of  skills  related  to  the 
acquisition .  display,  analysis,  and  interpretation 
of     measured     data*  Instrumentation  and 

microcomputers  typical  of  modern  resesrch  and 
industrial  laboratories  are  being  introduced.  This 
project ,  as  the  next  major  step*  involves  the 
installation  of  microcomputers  in  the  mechanics 
laboratories  with  direct  interfacing  to  photogetes 
for  airtrack  experiments .  A  pilot  project  last 
year  with  one  set-up  proved  very  successful*  In 
addition  a  modern  oscilloscope  will  be  introduced 
for  experiments  on  sound .  AC  circuits  with 
reactance,  and  time-dependent  DC  circuits*  A  new 
experiment  will  be  based  on  the  oscilloscope 
itself.  Now  in  its  sixth  year,  the  modernization 
program  will  be  completed  in  another  4  years. 


TEACHER  ENHANCEMENT  PROGRAM 

John  Niman 

CUNY  Hunter  College 

New  York,  NY 


TPE  8751234 
FY87  $143,921 
Environmental 


"An  Urban  Environmental  Program  for  Middle  and 
Junior  High  School  Teachers** 

Hunter  College  of  the  City  University  of  New  York 
jointly  with  the  Research  Foundation  of  the  City 
University  of  New  York  will  develop  an  Urban 
Environmental  Program  for  Middle  and  Junior  High 
School  Teachers  with  energy  and  environmental 
control  as  the  main  theme.  The  program  includes 
workshops,  lectures.,  demonstrations,  field  trips 
and  a  camping  experience  where  the  70  participates 
will  have  the  opportunity  to  compare  and  contrast 
urban  and  rural  environments., 

The  objectives  for  the  program  include  developing 
programs  for  teachers  based  on  staff  prepared 
materials,  computer  programs.,  and  material  prepared 
by  NSF-sponsored  curriculum  projects  and  other 
national  programs;  enabling  teachers  to  master  the 
requisite  subject  matter  and  to  acquire  techniques 
for  teaching  urban  environmental  studies:  assisting 
t eachers  to  develop  act ivit ies  for  the  classroom 
and  to  implement  them:  providing  problem  solving 
experiences  in  science  and  improving  the  practice 
of  techniques  in  teaching  problem  solving* 

The  staff  will  develop  the  program  in  the  fall  of 
1987.,  test  it  during  the  spring  semester  for  a 
small  group  of  participants,  and  use  the 
information  gained  during  an  intensive  three-week 
summer  session  for  which  participants  will  receive 
four  graduate  credits^  Five  participants  will  be 
Visiting  Adjunct  Lecturers. 

Approximately  one-half  of  the  project  activities 
will  take  place  at  the  Fireboat  House  Environmental 
Center.,  a  research  center  for  the  study  of  energy 
conservation  end  analysis  of  environmental 
problems..  One-half  of  the  activities  will  be  held 
in  the  science  education  laboratory  at  Hunter 
College, 

Hunter  College  CUNY  has  been  designated  as  a 
minority  institution*  with  more  than  one-helf  of 
its  student  body  being  black  or  hispsnic*    It  has  s 
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deep  commitment  to  teacher  education  and  close 
rapport  with  the  New  York  City  public  schools  built 
on  numerous  joint  projects ,  There  is  a  unique 
cooperation  between  the  education  division  ond  the 
division  of  science. 


COLLEGE  SCIEMCE  INSTRUMENTATION 

Rivka  Rudner 

CUNY  Hunter  College 

New  York.  NY 


USE  6750642 
FY67  $45,150 
Biology 


"Equipping  an  Undergraduate  Instructional  Laboratory 
with  the  Tools  of  the  Molecular  Biologist** 

Recent  advances  in  Molecular  Biology  and  Molecular 
Genetics  sre  significantly  changing  the  laboratory 
approaches  reqoired  for  training  undergraduates 
majoring  in  Biology.  The  Hunter  College  faculty  has 
Prepared  a  revised  and  expanded  one-year  Molecular 
Biology  course  for  undergraduate  majors  which 
includes  two  updated  laboratory  courses  in  the  areas 
of  Biochemistry  and  Molecular  Genetics,  The  revised 
and  expanded  curriculum  (emphasizing  basic  cloning 
techniques «  analysis  of  the  plasmids  present  in 
recombinant  clones,  isolation  and  characterization 
of  enzymes.  and  structural  analysis  of  cell 
surfaces)  will  give  students  increased  hands-on 
laboratory  experience  with  molecular  procedures  and 
scientific  instrumervts ,  In  addition «  increased 
access  to  the  course  for  students  with  limited 
experience  in  the  toola  of  scientific  investigation 
will  be  possible. 

For  the  experienced  students  there  is  opportunity  to 
expand  their  existing  knowledge  1>y  using  modern 
molecular  techniques  for  an  independent  honors 
research  project.  Additional  changes  in  the  two 
laboratory  courses  are  also  projected  with  the 
utilization  of  this  same  equipment.  The  major  items 
being  used  to  implement  these  changes  include  high 
speed  ultra-  and  micro-centrif uges«  a  scintillation 
counter,  shaker  incubator  and  a  speed-vac  system, 
A  large  fraction  of  the  students  benefitting  from 
these  courses  are  women  and/or  members  of  minority 
groups  underrepresented  in  the  Nation  s  pool  of 
scientists. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alan  H.  Strahler 
CUNY  Hunter  College 
New  York,  NY 


USE  6750666 
FY67  $50,000 
Geology 


"Undergraduate  Laboratory  for  Remote  Sensing , 
Digital  Image  Processing.  Automated  Cartography  and 
Geographic  Information  Systems" 

This  project  involves  the  establishment  of  a 
laboratory  at  Hunter  College,  part  of  the  City 
University  of  New  York«  within  the  department  of 
Geology  and  Geography.  The  project  will  integrate 
an    existing   program    in    remote   sensing   and  image 


processing  with  related  new  and  existing  classes  in 
geographic  information  systems  and  analytical 
cartography.  This  goal  will  be  achieved  by  the 
establishment  of  a  new  laboratory  containing  four 
IBM- PC  AT- based  Earth  Resources  Data  Analysis 
Systems,  with  associated  geographic  data  processing 
modules,  and  the  PMAP  geographic  information  system 
software ,  When  integrated  with  existing  and  new 
department  computer  hardware  and  software,  this 
facility  will  offer  a  state-of-the-art 
instructional  environment  for  the  laboratory 
component  of  three  separate  but  related  areas  of 
undergraduate  course%9ork.  These  courses  will 
strengthen  an  existing  undergraduate  program  in 
remote  sensing  by  providing  a  common  ground  between 
remote  censing  and  image  Processing,  analytical  and 
computer  cartography,  and  geographic  information 
systems.  The  resulting  specialization  will  provide 
students  with  advanced  undergraduate  training  for 
geographic  information  Processing,  and  will  give 
them  experience  with  a  system  which  is  becoming 
something  of  an  industry  standard. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Shiela  M,  Strauss 
Rena  Subotnik 
CUNY  Hunter  College 
New  York,  NY 


MDR  6751900 
FY66  $65,921 
FY69  $76,164 
Mathematics 


**Gender  Differences  in  Behavior  and  Achievement:  A 
True  Experiment  Involving  Random  Assignment  to 
Single  Sex  and  Coeducational  Advanced  Placement 
<BC>  Calculus  Classes" 

Standardized  test  results  indicate  gender 
differences  in  mathematics  achievement  on  the 
secondary  levels  with  boys  consistently 
outperforming  their  female  peers .  This  study  will 
focus  on  the  talented  mathematics  student  enrolled 
in  Advanced  Placement  BC  Calculus,  Its  objective 
will  be  to  examine^  by  way  of  a  true  experiment, 
gender  differences  in  classroom  interaction  pat- 
terns^ student  perceptions  of  themselves  as 
learners  of  mathematics ,  and  achievement  in 
advanced  high  school  m£:thematics.  The  uniqueness 
and  import  of  the  project  lies  In  the  random 
assignment  of  subjects  to  single-sex  and  coed- 
ucational classes  following  identical  curriculum 
strategies  and  plans.  From  the  investigation  of 
differential  effects  of  classroom  social  environ- 
ments on  adolescent  males  and  females  will  come 
further  elucidation  of  the  aids  and  obstacles  to 
successful  mathematics  learning.  As  a  final  outcome 
of  the  study,  those  insights  will  be  translated 
into  practical  propossls  for  general  use  with 
students  in  advanced  mathemati£:s  c^rurses  on  the 
secondary  level- 


DIRECTORY  OF  AWARDS 


FISCAL  YEARS  1967 


ee 


275 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

Rodney  Vfirley 
CUNY  Hunter  College 
Hew  York,  NY 


USE  6750562 
FYB?  $16,777 
Physics 


**A  Hew  Computer  Interfaced  Undergraduate  Pbysica 
Laboratory** 


new  experiments  and  instrument  uae  are  being 
prepared.  Mastery  of  microanalytical  techniques . 
research  methods  and  computer  skills  is  increasing 
the  successful  program  completion  by  these 
students. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


The  Department  of  Physics  and  Astronomy  at  Hunter 
College  will  introduce  a  new  laboratory  for  physics 
majors .  Students  taking  this  new  laboratory  will 
have  had  an  already  existing  lecture  course  and 
laboratory  in  the  fundamentals  of  electronics.  The 
«tuipjnetit  purchases  will  allow  physics  majors  access 
to  microcomputers  (personal  computers)  used  to  (X) 
control  experiments  and  (2)  collect  data  from  probes 
placed  in  the  experiment ,  The  five  experiments 
which  will  be  used  are  in  the  areas  of  heat 
(thermodynamics) ,  properties  of  magnetic  materials, 
properties  of  repetitive  or  oscillatory  motion 
(nonlinear  harmonic  motion).  The  students  will  also 
see  how  a  computer  collects  data  from  an  experiment 
through  various  kinds  of  probes  which  sense  the 
temperature  and  other  quantities  in  time.  The 
digital  computer  cannot  make  continuous  measurements 
of  (for  example)  temperature  as  it  changes  with  time 
but  instead  must  measure  the  temperature  at  discrete 
but  closely  spaced  time  intervals.  This  process  of 
digitizing  is  quite  interesting  in  itself  and  the 
student  will  learn  what  conditions  must  be  met  so 
that  the  digitizing  is  done  properly  and  the  result 
is  faithful  to  the  phenomena  measured. 

The  major  equipment  proposed  for  purchase  ere  six 
Macintosh  microcomputers,  chosen  for  their  ease  of 
uae  by  the  student.  Also,  proposed  for  purchase  are 
(X)  the  equipment  to  perform  the  experiments,  (2) 
the  probes  that  sense  or  collect  the  data  from  the 
experiment,  snd  (3)  the  equipment  which  connects  the 
signal  from  the  experimental  probe  to  the  computer 
(the  computer  interface). 


COLLEGE  SCIENCE  IHSTRUHEHTATIOH 

Lawrence  KobiXinsky 

CUNY  John  Jay  Col  Criminal  Justice 

Hew  York,  WY 


USE  BB516B4 
FYBB  $35,300 
Chemistry 


"Using  Pyrolysis-GC-MS  to  Enhance  Student ' s 
Knowledge  of  Modern  Instrumental  MicroanaXytical 
Techniques  and  Methods  of  Science  Research" 

Minority  and  disadvantaged  students  are  learning 
microsnelysis  theory  and  techniques  and  modern 
scientific  research  methods.  Objectives  include: 
integrating  a  gas  chromatograph  -  mass  spectrometer 
(GC-MS)  date  system  into  a  microscaXe  organic 
laboratory:  using  GC-MS  and  pyrolysis  for 
instrumental  analysis  course:  and  developing  two 
novel  advanced  courses  on  "Methods  of  Scientific 
Research,**  Innovative  projects  are  being  used  in  the 
use  of  antibodies  for  biochemical  analysis  using 
pyroXysis  GC-FtS  and  the  analysis  of  samples  by 
pyrolysis  GC-MS,  Lab  writeups  and  videotapes  of  the 


TEACHER  EHHANCEMEHT  PROGRAM 

Frank  R.  Pomilla 
CUNY  york  College 
Jamaica,  NY 


TPZ  B6519B5 
FYB7  $265,064 
FYBB  $253, B74 
FYB9  $2B5,467 
Mul t  i d isc ipl ina  ry 


**Project  Leadership" 

This  project  provides  current  and  relevant  content 
and  methodology  to  200  science  and  mathematics 
teachers  in  the  22  high  schools  of  Queens  County, 
Hew  York  City  over  the  next  three  years.  The  200 
teachers  involved  directly  will,  in  turn,  serve  as 
leaders  in  the  enhancement  of  their  colleagues  in 
subject  matter  and  classroom  instructional 
strategies  and  methods,  $0  mathematics,  60  biology, 
40  chemistry,  20  physics ,  and  20  earth  science 
teachers  wilX  be  the  direct  beneficiaries  of  the 
program  during  the  time  of  the  project ,  These 
teachers  will  then  work  with  the  550  remaining 
science  and  mathematics  teachers  in  the  Queens 
County  high  schools. 

The  project  activities  include  4-week  summer 
institutes  in  3  of  the  subject  areas  each  summer.  6 
follow-up  workshops  during  the  academic  year, 
inservice  activities  at  the  high  schools  by  the 
par ticips ting  teachers.  and  periodic  visits, 
collaboration,  and  consultations  among  the  project 
faculty,  participating  teachers,  and  their  peers,  A 
Science  Resource  Center  will  be  developed  at  York 
College  during  the  term  of  the  project  and  serve  as 
a  means  of  continuing  the  project  activities  once 
NSF  funding  ceases, 

A  thorough  needs  assessment  was  completed  prior  to 
the  submission  of  the  proposal.  The  personnel 
involved  included  a  representative  sampling  of  the 
client  population  who  expressed  a  felt  need  for  the 
content  and  methodology  update  because  of  the  new 
Regents  science  and  mathematics  curricula,  which 
are  to  be  implemented  in  the  immediate  future.  In 
addition,  several  teachers  who  have  not  partici- 
pated in  such  renewal  activities  for  several  years 
wiXX  participate  in  this  one. 
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INFORWVL  SCIENCE  EDUCATION 


INFORMAL  SCIENCE  EDUCATION 


David  R«  Loxton 
Geoffrey  Haines-St lies 
Educational  Broodcaating  Corp 
N«w  York,  HY 

Childhood** 


HDR  '1652302 
FY67  $200,000 
FY88  $200,000 

Broadcasting 


WNET/Thirtean  will  produce  a  aaried  of  10  ona-hour 
public  talaviaion  programa,  ** CHILDHOOD** ,  that  will 
explore  how  children  grow  and  develop,  end  how 
parent  a  and  aoci  etiaa  have  raised  children 
throughout  hiatory  and  acroaa  cultures,  E^cteasive 
uae  of  current  reaearch  and  acholarahipe  from  the 
disciplinea  of  developmental  and  cognitive 
psychology,  anthropologiy  and  sociologiy,  education, 
history  and  culture  will  be  uaed  to  create  a 
coherent  and  revealing  view  of  childhood 
development , 

The  aeriea  will  be  heavily  promoted  on  public 
televisions^  will  be  accompanied  by  a  trade  book  and 
viewer 's  Ouldef^  and  should  generate  audiences  of 
more  than  10  million  viewers  in  ita  first  aeries 
airing,  baaed  on  the  reaulta  of  the  producera'  prior 
series r  **The  Brain**  ^  the  accompanying  trade  book 
sold  more  than  150^^000  copiea^ 

The  producera  of  thia  series  are  highly  skilled  at 
the  interpretation  of  coniplex  scientific  subjecta  on 
televisions^  with  a  number  of  award-winning  aeriea  to 
their  credit  *  They  have  aaaembled  a  prestigious 
international  team  of  advlaora  and  consultants  * 
Additional  funding  of  $7^5  million  is  anticipated 
from  the  PBS/CPB  Superf und,  corporations,  and 
co-production  agreements. 


INFORMAL  SCIENCE  EDUCATION 
William  Miles 

Educational  Broadcasting  Corp 
New  York,  HY 


George  Page 
Richard  Hutton 

Educationsl  Broadcasting  Corp 
New  York,  HY 


"BRAIN  II:    A  Television  Series" 


MDR  8550540 
Fy65  $  50,000 
FY86  $300,000 
nf87  $530,000 
Fy88  $320,000 

Broadcasting 


MDR  8751415 
Fy68  $202,634 
Broadcasting 


In  1984  the  300  member  atations  of  the  Public 
Broadcasting  Service  aired  a  aeries  of  eight 
one-hour  documentary  acience  televiaion  programs 
ent  it  led  **Tha  Brain,  *  Accompanied  by  a  textbook, 
credit  courses  io  colleges  and  high  schools  across 
the  nation,  and  a  popular  book  for  the  general 
public^  the  aeriea  was  extremely  successful.  The 
series  was  funded  by  contributiona  from  NSF,  three 
of  the  National  Inatitutes  of  Healthy  two  private 
foundations  and  co-produced  with  France  and  Japan. 
The  series  has  received  both  the  Peabody  Award  and 
The  Alfred  I,  DuPont-  Columbia  University  Award  for 
excellence  in  journalism. 

This  new  project  will  develop  a  second  and  related 
series  of  nine  programs  that  will  extrapolate  from 
the  content ,  popularity  and  interest  in  the  first 
series,  to  discuss  much  broader  topics  such  as 
behavior,  intelligence,  genet ics^  and  endocrl- 
nologiy,  Cbntent  research  for  this  aeries  ia  well 
under  way  in  cooperation  with  an  eminent  group  of 
scientific  and  medical  advisors.  Funding  is 
planned  to  follow  the  same  cooperative  pattern  as 
the  earlier  series. 

The  series,  planned  for  airing  in  late  1987,  will 
be  accompanied  by  an  extensive  pror^otional 
campaign,  college  and  high  school  curricula,  a 
trade  book  and  museum  exhibit.  Preliminary  support 
from  the  Ciba-Geigiy  Foundation  has  underwritten  the 
early  planning  and  negotiations  are  proceeding  for 
co-production  with  British,  French  ^ind  Japanese 
broadcasting  systems. 


''Black  stars  in  Orbit" 

William  Miles,  ^n  award-winning  Black  documentary 
filmmaker,  will  collaborate  with  WN£T,  New  York  to 
produce  ""Black  Stars  In  Orbit ,  an  hour-long 
televiaion  documentary  for  PBS  broadcast  on  black 
astronauts  and  black  Americans'  contributions  to 
America's  space  program.  The  program  will  utilize 
personal  interviews  with  archival  footage,  family 
photographs r  and  news  headlines  to  profile  such 
individuala  as  Edward  Dwight,  Jr.,  Guion  Bluford, 
Jr,,  Ronald  McNalr^  Frederick  Gre^ry^  Patricia 
Cowl ngs^ Johnson  and  Robert  Shurney,  Videotape  copies 
of  the  program  will  be  made  available  for  use  by 
national  organizations  concerned  with  encouraging 
black  youth  in  science  and  engineering.  This  film 
project  has  a  substantial  opportunity  to  reinforce 
science  and  engineering  role  models  for  black  youth. 
Approximately  50%  of  the  $450,000  project  budget 
will  be  provided  by  NSF. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Pierre-Yves  Bouthyette  USE  665X664 

Elmira  College  Fy88  $20,781 

Elmira,  HY  Biology 

"Establishment  of  Subcellular  Fractionation 
Capabilit  ies  for  Undergraduate  Coursework  and 
Student  Research" 

The  ultracentrifuge  obtained  through  this  project 
is  enabling  the  Division  of  Natural  Sciences  to 
develop  complete  subcellular  fractionation 
capabilities  in  order  to  upgrade  the  curriculum  in 
Biochemistry  and  Molecular  Biology,  as  well  as  to 
add  important  new  options  to  the  undergraduate 
research  progrsm.  Ejcperiments  have  been  designed 
for  the  isolation  of  plasma  membranes,  tonoplast 
metnbrsnes  and  other  subcellular  fractions,  of  such 
proteins  ss  the  ATPase  and  of  viruses,  plasmids  and 
nucleic  scids  that  req^iire  the  use  of  an 
ultracentrifuge. 
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These  n^w  experltnentfi  are  being  incorporated  into 
the  curriculum  in  ord«r  to  take  advantage  of  faculty 
expertise  in  this  field;  to  enable  students  to 
perform  advanced  experiments  involving  the  isolation 
of  subcellular  fractions .  proteins  and  nucleic 
acids;  to  extend  and  integrate  use  of  other 
equipment  such  as  the  High  Performance  Liquid 
Chroma togr a ph  (HPLC) ^  liquid  scintillation  counter 
and  gas  chromatography  and  to  provide  students  with 
practical  experience  in  the  growing  number  rif  areas 
in  Biochemistry,  Cellular  and  Molecular  Biology  that 
require  a(^anced  subcellular  fractionation. 

The  grantee  institution  is  matching  the  MSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


IHFORMAL  SCIENCE  EDUCATION 

Gene  Searchingcr 
George  A.  Miller 
Equinox  Films  Inc 
Mew  York.  NY 


MDR  8751208 
FY87  S182.572 
FY88  S182. 572 

Broadcasting 


^Four  Films  on  Language" 

The  evolution  of  language,  perhaps  two  hundred 
thousand  years  ago^  led  to  our  ability  to  think 
abstractly,  invent  logic,  store  and  exchange  ideas 
and  to  create  culture.  What  language  is.  how  it 
works  and  how  it  distinguishes  us  from  others  is  the 
subject  of  a  four  pert  public  television  series 
produced  by  Equinox  Films,  Inc,^  Mew  York^  M.Y. 


INFORMAL  SCIENCE  EDUCATION 

Ellen  Uahl 
Jane  M.  Quinn 

Girls  Clubs  of  America  Inc 
New  York,  NY 


MDR  8550555 
FY85  S  50,000 
FY86  S215.286 
FY87  $236,848 
FY88  S314,700 
MidSch  Science 


''Operation  S.M.A.R.T.  (Science,  Math  and  Relevant 
Technology)  A  National  Program  of  Informal 
Education** 

The  Girls  Clubs  of  America,  Inc.  <GCA)  will  develop 
a  national  informal  education  program  in  math^ 
science^  computers  and  technology  for  girls  ages 
11-14 .  GCA  serves  200^000  girls  and  15 ,000  boys 
each  year  through  240  affiliated  Girls  Clubs 
Centers  across  the  country.  Seventy-five  percent  of 
the  participants  are  from  low-income  families  and 
44  percent  are  minority  qroup  members.  For  the  past 
40  years  GCA  has  provided  help  and  opportunity  for 
girls  to  achieve  their  educational  and  career 
goals , 

Operation  S . M . A , R .T .  was  started  because  of  the 
interest  of  clubs  at  the  local  level .  Seven  of 
these  clubs  in  the  Northeastern  United  States  are 
developing  model  programs.  The  GCA  will  oversee  the 
development  of  math^  science  and  computer  programs 
in  these  seven  Clubs,  train  staff  and  replicate  the 
programs  in  85  percent  of  the  Clubs  across  the 
United  States. 

The  QCti  has  an  excellent  track  record  and  has 
raised  substantial  funds  in  support  of  this  project 
from  a  broad  array  of  foundations  and  businesses. 
The  project  has  several  excellent  features  which 
include  close  cooperation  with  the  local  school 
system  and  involvement  of  participants '  families. 
This  is  a  critical  age  for  girls^  a  group  of 
youngsters  which  have  not  been  reached  consistently 
or  effectively.  The  target  population  is  a  high 
priority  for  NSF, 


To  examine  language,  the  series  will  be  filmed  in 
laboratories  and  universities  throughout  the  United 
States  and  on  the  streetcorners  to  capture  the 
everyday  life  and  language  of  Americans, 
Additionally^  parts  of  the  film  will  be  shot  in 
Japan^  a  sophisticated  culture  with  a  completely 
different  language  type  from  ours  and  in  North 
Central  Australia  and  Papua^  New  Guinea^  where  two 
exotic  languages  of  special  interest  are  spoken. 

Language  is  so  taken  for  granted  that  most  of  us  do 
not  question  its  nature.  Most  educated  people  are 
unaware  even  of  the  revolution  that  took  place  in 
the  study  of  language  about  30  years  ago.  The 
intriguing  interplay  between  language  as  a 
grammatical  system  and,  conversely,  as  a  living, 
changing  part  of  human  expression  is  a  complicated 
and  fascinating  journey. 
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INFORMAL  SCIENCE  EDUCATION 

Ellen  Uahl 
Jane  M ,  Quinn 

Girls  Clubs  of  America  Inc 
New  York,  NY 


MDR  8751791 
FY88  S719.611 
HS  Science/Math 


**Operation  SMART  High  School  Age  Component** 

The  Girls  Clubs  of  America  (GCA)  plans  to  develop 
over  a  three-year  period  informal  science  learning 
activities  to  increase  the  participation  of  women 
aged  14-18  in  mathematics  and  science.  These 
materials  are  part  of  an  overall  program, 
**Operation  SMART,  *'  that  is  a  major  national 
commitment  by  the  Girls  Clubs  of  America  to  include 
science  and  mathematics  education  as  a  major 
component  of  GCA  activities  at  all  age  levels , 
Prior     projects     have    developed     and  implemented 
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successful  materials  directed  at  elementary  and 
middle  Bcbctol  girls:  the  present  project  extends 
this  effort  into  the  critically  important  high 
school  yeara. 

The  materials  will  be  developed  by  project  staff  in 
association  with  developers  at  the  Educational 
Development  Center  (EDC) .  and  piloted  and  tested  in 
four  Girls  Clubs  sites,  along  with  training  chapters 
nationwide.  A  publisher  will  be  identified  for 
national  distribution  and  sales  of  activity 
materials  sets.  and  a  book-length  publication 
designed  for  use  by  education  programs  of  other 
youth-^serving  organizations. 

A  partnership  with  the  Business  and  Prt^f  ?<tsional 
Women'  a  Association  (BPU/USA)  and  its  3400  j.ocal 
chapters  and  with  the  AAAS  Linkages  Project  will 
create  many  non-Girls  Club  sites.  Dissemination  to 
other  youth-  serving  organizations  will  be  carried 
out  through  the  National  Colltiboration  for  Youth.  As 
a  result .  Operation  SMART' s  high  school  age 
material-^,  should  reach  several  hundred  thousand 
young  women.  Foundations  and  businesses  will  provide 
substantial  additional  project  support: 
approximately  51%  of  the  total  $1.4  million  project 
budget  ig  requested  from  NSF. 


COLLEGE  SCIENCE  INSTRUPIENTATION 

Joel  T.  Kerlan  USE  8750916 

Hobart  and  William  Smith  Colleges  FYH?  $14,550 

Geneva.  NY  Biology 


"Growth  Chambers  for  use  in  Laboratory  Studies  and 
Undergraduate  Research" 

Students  are  exploring  the  effects  of  varying 
environmental  stimuli  on  plant  and  animal  systems 
with  the  assistance  of  two  new  Conviron  E15  Plant 
Growth  Chambers  acquired  through  this  project.  The 
controlled  environmental  chambers  are  complementing 
the  Department's  greenhouse  and  nature  preserve  in 
ways  that  improve  the  laboratories  in  five  courses 
—  as  well  as  expanding  undergraduate  research 
options .  The  chambers  fire  making  it  possible  to 
conduct  experiments  at  the  cellular,  organismal  and 
population  level  on  the  effects  of  varying 
temperature,  light  and  humidity. 

A  new  array  of  questions  now  can  be  asked  in  the 
undergraduate  laboratoi^y  courses,  the  answers  to 
which  are  providing  students  with  a  rnore  complete 
understanding  of  how  an  organism  functions  in  its 
native  environment,  and  how  j^biotic  factors  affect 
the  physiology  and  behavior  of  all  living  things. 


COLLEGE  SCIENCE  INSTRUP1ENTATI  ON 


Richard  C.  Reed 
Hartwick  College 
Oneonta.  NY 


USE  $851622 
FYBS  $39,500 
Chemistry 


"Integration  of  Instrumental  Methods  into  an 
Undergraduate  Curriculum.  Instrumental  Analysis:  It 
Isn't  Just  for  Juniors  Anymore** 

The  Utilization  of  major  instrumentation  to  solve 
chemical  problems  is  usually  reserved  for  a  course 
in  Instrumental  Analysis  given  in  the  third  year  of 
an  American  Chemical  Society  (ACS)  approved  degree 
program,  with  increasing  numbers  of  students  opting 
for  non-ACS  approved  Chemist  iTf  degrees  ^  fewer 
students  are  completing  a  chemistry  sequence  that 
includes  instrumental  analysis.  Yet.  it  is  important 
that  today's  students  be  familiar  with 
state-of-the-art  technologies  and  their  capabilities 
in  the  arena  of  chemical  analysis.  A  program  to 
incorporate  a  graded  introduction  to  instrumentation 
through  a)  demonstrations  for  fresbmen  and 
non-science  major  courses^  b>  use  of  such  equipment 
for  structural  analysis  and  purity  determinations 
for  Organic  Chemistry  courses.  c>  understanding  of 
the  instrumental  design  in  instrumental  analysis, 
and  d)  incorporation  as  a  resource  tool  in  Senior 
Research  projects  is  being  introduced.  The  program 
is  being  developed  around  the  three  major 
spect  roscopic  techniques  -  nuclear  magnetic 
resonance  spectroscopy^  Fourier  transform  infrared 
spectroscopy  and  mass  spectrometry.  The  purchase  of 
the  mass  spectrometer  is  completing  the  integrated 
spectroscopy  program. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Patrick  A.  HcGuire  USE  8750766 

Hobart  and  William  Smith  Colleges  FY67  $6,523 

Geneva.  HY  Economics 


"Macroeconomic  Model  Building  workshop  with 
Computer  Support  for  Upper  Level  Quantitative 
Economics  Courses*" 

The  project's  purpose  is  to  obtain  instrumentation 
to  enhance  the  economics  curriculum  in  the  areas  of 
quantitative  analysis  and  macroeconomic  modeling. 
The  equipment  will  provide  students  the  opportunity 
for  "hands  on"  research  experience  in  upper  level 
depart  mental     courses .  The     workshop  will 

concentrate  on  macroeconomic  model  building  with  an 
emphasis  on  the  HOWS  II  models  an  econometric  model 
of  the  U.S.  economy  developed  in  a  macro  policy 
workshop  over  the  past  few  years .  The  workshop 
will  be  located  in  a  specific  space  on  campus  and 
used  exclusively  by  students  and  faculty  involved 
in  upper  level  economics  courses  with  an  emphasis 
on  research  oriented  and/or  model  building  efforts. 
The  project  will  support  the  acquisition  of 
computer  equipment  for  use  in  the  macroeconomic 
workshop  that  will  continue  through  the  entire 
academic  year  and  extend  through  the  summer  months 
with  a  student/ faculty  research  emphasis. 
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TEACHER  ENHANCEMENT  PROGRAM 

David  Knee 
Hofstra  University 
Hempstead.  NY 


TPE  8550088 
FY86  $  84.142 
FYS?  $128,655 
Fy88  $  48.000 
Mathematics 


•*Teacher  Training  Institute  at  Hofstra" 

This  project  will  provide  enhancement  and 
professional  development  experiences  for  20 
exemplary  high  school  mathematics  teachers  from  the 
Nassau  County.  New  York  area.  The  overall  goals  of 
the  multi-year  project  involve  the  updating  and 
deepening  of  the  part Icipant  s  *  mathematical 
backgrounds  and  teaching  methodologies  *  the 
networking  of  the  participants^  the  conduct  of  in- 
service  workshops  l>y  the  participants  in  their  home 
schools^  the  dissemination  of  project  materials  and 
results  to  nearby  school  systems  *  and  the 
investigation  of  the  modelistic  approach  within  a 
carefully  planned  documentation.  assessment  and 
evaluation  effort .  The  second  year  of  the  project 
will  involve  40  additional  exemplary  teachers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jerome  S.  Levkov  USE  8750953 

lona  College  Fy87  $26,546 

New  Kochelle.  NY  Chemistry 


"NMR  Spectroscopy;  Course  Revision.  Interfacing 
and  Dissemination  for  Undergraduate  Instruction"" 

In  this  project.  Nuclear  Magnetic  Resonance 
Spectroscopy  is  being  used  by  bioJogy. 
biochemistry,  and  chemistry  majors  at  lona  College 
as  a  qualitative  and  <]uantitative  tool^  and  ^ 
probe  for  mailing  fundamental  physical  ^nd  chemiCAl 
measurements  to  enhance  understanding  of  the 
theoretical  and  practical  applications  of  this 
method  to  undergraduate  instruction.  As  an  exercise 
In  practical  electronics*  students  interface  a 
personal  computer  with  the  NMR  spectrometer  using 
general  purpose .  conunercially  available  hardware 
and  software . 


NETWORKS  PROGRAM 

Gilbert  J.  Lopez 

Industrial  Management  Council 

Rochester*  NY 


TPE  8751366 
FY87  $139*747 
FY88  $167**573 
FY89  $176,591 
Mathematics 


COURSE  AMD  CURRICULUM 

Stephen  R.  Hilbert 
Eric  Robinson 
Diane  Schwartz 
Stanley  E.  Seltzer 
Paul  G.  Glenn 
Ithaca  College 
Ithaca.  NY 


USE  8814177 
Fy88  $50,193 
Mathematics 


"Promoting  Successful  Precollege  Mathematics  and 
$clence  instruction** 

This  project  will  disseminate  model  programs 
directed  at  increasing  the  pool  of  minority  students 
who  pursue  engineering*  science  and  mathematics 
based  college  study^  The  basis  of  this  dissemination 
will  be  the  programs  that  have  been  developed  by  the 
members  of  the  National  Association  of  Precollege 
Directors  (NAPD) .  This  organization  incJ  udes 
twenty-one  independent  programs  which  have  been 
successful  at  guiding  minority  students  into 
engineering  and  other  technical  areas  ani  helping  to 
assure  that  they  have  the  mathematics  and  science 
sifills  necessary  to  succeed. 

In  order  to  bring  these  techniques  and  the  NAPD  type 
program  model  to  a  new  and  much  wider  audience.  NAPD 
will  produce  a  series  of  comprehensive  manuals  to 
serve  as  resources  for  communities  interested  in 
adapting  such  models  to  their  areas.  In  addition,  a 
three  tiered  system  of  training  seminars  will  be 
implemented  which  will  include:  Interactive  National 
Training  Seminars  for  school  system  policy  masters* 
Regional  Training  Seminars  for  Administrators  and 
other  education  and  community  leaders,  and  Local 
Implementation  workshops  for  individual  school 
system  personnel  and  others  who  will  be  adapting  the 
model  to  their  own  areas. 


'^Planning  a  Problems -Based  Calculus  Curriculum** 

Mathematicians  at  Ithaca  College  plan  to  develop  a 
problem-based  mainstream  Calculus  curriculum.  These 
complex  problems  will  require  a  minimum  of  several 
weeits  to  solve.  The  structure  of  the  problems  will 
vary  from  "case  study**  to  "open-ended**.  Groups  of 
students  worsting  together  will  solve  problems  which 
develop  essential  parts  of  the  calculus .  and  use 
calculator/computers  where  relevant. 

In-depth  interviews  with  twenty- five  faculty 
members  from  accounting.  biology*  chemistry, 
economics.  finance*  management.  politics, 
psychology,  and  physics  will  identify  realistic 
problems . 

Two  experimental  courses  sections  of  Calculus  I 
will  be  taught  in  the  Fall  of  19S9.  in  the  Spring 
of  1989.  a  one-day  conference  on  the  "Future  of 
Calculus"  will  be  held  3t  Ithaca  College. 

Ithaca  College  will  share  45%  of  the  cost  of  the 
project . 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


ERIC 


280 


NSF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


TEACHER  ENHANCEMENT  PROGRAM 

Peter  F*  Sellgmann  TPE  8751682 

Charleii  D*  Spencer  FY88  $394,378 

Steven  R,  Thompson  H$  Science 

Ithaca  College 
Ithaca,  NY 


"Enhancement  of  Secondary  Science  Laboratory 
Instruction"* 

Thlfl  proposal  describes  a  four-year  program  with  the 
flrat  three  years  funded  by  N$F  and  the  fourth 
funded  by  the  University  and  other  outside  sources* 
The  primary  objective  Is  to  Improve  Instruction  In 
secondary  school  aclence  laboratories  by  using  the 
computer  as  a  tool  either  to  analyze  conventionally 
acquired  data  or  to  both  acquire  and  analyze  data. 
This  dual  role  for  the  computer  lends  credibility  to 
the  acquisition  of  different  skills  in  the 
disciplines  of  biology^  chemistry^  earth  science  and 
physics*  Two  teachers  from  each  participating  school 
will  be  selected  to  develop  the  strategies  In  each 
of  these  two  instructional  modes*  This  will  be 
further  enhanced  by  a  series  of  school-site  visits 
and  sharing  conferences*  Each  year^  30  well-prepared 
teachers  will  be  selected  to  attend  a  three-week 
summer  workshop  ^  follow«;d  by  the  visits  and 
conferences  during  the  school  year*  Appropriate 
laboratory  computer  applications  will  be  developed 
and  refined.  using  both  original  and  existing 
materials.  The  applications.  Including 
Implementation  and  teachlr^g  strategies,  as  well  as 
the  workshop  materials.  will  be  disseminated 
nationally  through  presentations  at  prof  esftional 
mppt  injjs*  An  ongoing  eveluctlon  of  materlsis. 
Instructional  strategies,  and  effectiveness  In  the 
classroom  will  enhance  the  potential  for  success* 
About  28%  of  the  cost  ot  this  project  is  being 
shared  by  Ithaca  College  and  the  participating 
school  distriots*  This  will  Insure  the 
Implementation  of  the  program  In  the  schools  and  the 
continuation  into  year  four*  Additional  private 
source  funding  is  being  sought  for  year  four^  but 
sufficient  commitment  Is  included  to  provide  for  the 
project  as  written* 


Mathematics  Resource  Tesms*  Each  fellow  will  train 
ten  novice  teachers  (Inexperienced  teachers  or 
teachers  with  Insufficient  mathematical 
background) .  one  of  whom  will  be  selected  to 
participate  In  $$ET  (Scientific  Specialization  for 
Elementary  Teachers) .  a  mathematics  and  science 
training  program  In  years  II  and  III*  More  than  450 
novices.  75*  of  whom  are  minorities,  and  15  SSET 
teachers  will  receive  training*  At  the  completion 
of  FAME,  fellows  will  be  qualified  to  teach  at  the 
junior  high  school  level  In  New  York  State  and  will 
be  provided  released  time  from  teaching  to  train 
other  teachers  *  In  year  II  FAME  will  be 
disseminated  to  Florida  at  Miami  University,  to 
Texas  Wbmen' s  University,  and  to  New  Jersey  at 
Trenton  State  College* 

The  anticipated  outcomes  c-f  FAME*s  desi^^  will  be: 
1)  A  i-epllcable  interdisciplinary  mathematics 
curriculum  for  middle  school  teachers; 2)  A 
functioning  network  of  schools,  universities  and 
educational  agencies;  3)  Recruitment  of  bright 
youngsters^  particularly  minorities.  for 
teaching; 4)  A  model  for  providing  mathematics 
e;cpertise  to  middle  schools*  An  evaluation  is  built 
Into  the  project  in  order  that  the  repllcability  of 
the  model  may  be  validated* 

Long  Island  University  has  already  efrtabllshed  the 
Institute  for  the  Advancement  of  Mathematics  and 
Science  which  is  directed  by  the  PI  *  Because  of 
SSET  (TEI -8316798;  $381,686).  whose  science  courses 
have  been  Institutionalized,  the  Science  Division 
(including  mathematics)  Is  now  actively  involved  In 
teacher  training  and  offers  content  courses 
especially  designed  for  teachers  and  other  adult 
learners*  LIU  will  fund  the  fourth  year  of  SSET* 

LIU  has  made  a  commitment  of  $551,863  to  the 
project  including  the  director  *  s  salary  aftet  year 
one*  At  the  end  of  the  funding  period  the  program 
will  be  institutionalized.  The  school  districts 
have  committed  $424.875 .  The  Universities  which 
will  be  used  for  dissemination  have  committed 
S122.100.  Businesses  have  made  commitments  for 
mini-grants  to  be  awarded  to  participants  to  fund 
proposals* 


TEACHER  ENHANCEMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUHENTATIOW 


Madeleine  J*  Long  TPE  8652328 

Long  Island  Univ  Brooklyn  Campus  FYtsJ  S755.  566 

Hew  York.  MY  Mathematics 


Donald  W*  Rogers 

Long  Island  Univ  Brooklyn  Campus 
New  York.  HY 


USE  8750827 
FYS?  S7.116 
Chemistry 


'*Fellows  for 
Education** 


the    Advancement     of     Mathematics      "Microcomputer  Interfacing  and  Microelectronics' 


Fellows  for  the  Advancement  of  Mathematics 
Education.  FAME,  organized  under  the  direction  of 
the  Institute  for  the  Advancement  of  Science  at  Long 
Island  University.  Brooklyn  Campus,  will  train  45 
outstanding  and  experienced  middle  school  teachers 
{fellows)  over  a  three  year  period  in  mathematics, 
mathematics  education  and  leadership,  who  will  then 
serve  as  school  building  leaders  and  developers  of 


At  Long  Island  University.  Brooklyn  Center, 
students  in  chemistry,  biology,  physics,  science 
education  and  pharmacy  are  gaining  added  experience 
In  constructing  interfaces  between  laboratory 
instruments  and  microcomputers,  through  the  recent 
acquisition  of  twelve  s t a te-of - t he-  art 
microcomputers  together  with  appropriate  monitors, 
printers,  plotters ,  and  interfacing  breadboards* 
This    Is    being    accomplished    in    ongoing  classes 
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apecifically  devoted  to  such  interfacing  activities 
wherft  students  receive  instruction  in  microcomputer 
interfacing  and  programming  for  controlling  and 
gathering  data  from  laboratory  instruments. 


YOUNG  SCHOLABS 

Joseph  W,  Hbrin 

Long  Island  University 

New  York,  NY 


RCD  6850305 
FY88  $6,362 
FY89  $6,362 
Life  Sciences 


"Techniques  in  Molecular  Biology"* 

This  Young  Scholars  Project  at  Long  Xslantl 
University  revolves  around  a  course^  Techniques  in 
Molecular  Biology,  which  is  designed  to  ejtpose  11th 
and  12th  graders  to  the  methodology  used  in 
Molecular  Biology ,  The  summer  commuter  class 
emphasizes  student  participation  in  basic 
experiments  in  Molecular  Biology^  including 
isolation  of  chromosomal  and  plasmid  DNA,  enzymatic 
modification  of  DHA^  screening  of  recombinant  t)NA 
clones^  electrophoresis r  microcomputer-assisted 
analysis  of  data  and  electron  microscopy  of  DNA, 
Laboratory  experiments  supplement  lectures  and 
discussions  about  the  methodology  employed ^ 
alternate  techniques^  data  analysis^  and  application 
of  the  techniques  to  other  disciplines ,  The  course 
includes  discussions  of  the  ethical  aspects  of 
research  in  Molecular  Biology  as  well  as  career 
opportunities  and  academic  requirements  for  careers 
in  Molecular  Biology,  The  students  visit  other 
research  institutions  to  discuss  career 
opportunities  with  members  of  the  Personnel 
Department ,  Follow-up  activities  include  several 
after-school  meetings  per  month  during  the  academic 
year  for  discussion  of  assigned  research  papers  and 
lectures  by  faculty  on  their  own  research. 


COLLEGE  SCIENCE  INSTRUMENTATION 

C,  Stewart  Slater 
Manhattan  College 
Hiverdale,  NY 


USE  8750858 
FY87  $21,504 
Chemical  Eng 


"Membrane  Gas  Separation  Experiments  for  an 
Undergraduate  Chemical  Engineering  Laboratory" 

The  area  of  gas  stream  separation  and  purification 
has  been  revolutionized  in  the  past  decade  by  the 
development  of  hollow-fiber  membrane  systems.  These 
new  technologies  are  rapidly  replacing  antiquated 
ones  and  are  being  incorporated  into  the  modern 
areas  of  chemical  engineering.  Applications  are 
found  in  gas  recovery  for:  waste  gas  streams, 
landfill  gases  r  etc,  and  for  gas  generation  and 
purification  for :  ammonia  and  petrochemical 
product i on r  food  processing  and  storage, 
semi-conductor  manufacturing  and  the  medical/health 


care  industry.  The  present  Chemical  Engineering 
curriculum  at  Manhattan  College  will  be 
supplemented  by  providing  instruction  and 
laboratory  experience  in  gas  separation  by  membrane 
processes.  This  will  be  accomplished  through 
current  course  supplement ,  new  course  development 
a^d  the  introduction  of  new  laboratory  experiments 
covering  the  fundamentals  of  membrane  gas  transport 
and  the  operation  of  a  hollow  fiber  membrane  gas 
separator.  Experiments  on  the  laboratory-scale 
membrane  system  will  illustrate  the  concepts  of  the 
driving  forces  for  separation  of  gaseous 
components,  overall  material  and  component 
balances,  separation  factors  in  mass  transfer,  and 
temperature  and  residence  time  effectit  on  gas 
separation.  After  completion  of  the  course  and 
laboratory  developments,  the  student  will  have 
gained  both  theoretical  and  working  knowledge  of 
membrane  processes  used  for  gas  stream  separation 
and  purification. 


FACULTY  EPntANCEMENT  PROGRAM 

Louis  Theodore 
Manhattan  College 
Hiverdale.  NY 


**Under  graduate  Faculty  Seminar : 
Incineration" 


USE  8854143 
FY88  $62,575 
Engineering 


Hazardous  Waste 


Few  practicing  engineers  and  scientists,  faculty, 
or  students  have  a  working  understanding  of  the 
fundamentals  and  stst«>-of-the-art  knowledge  of 
hazardous  waste  incineration.  The  objective  of  this 
seminar  is  to  present  a  course  and  develop  a 
problem  workbook  on  hazardous  waste  incineration  to 
address  this  need  and  resolve  this  technology  gap. 
The  course  material  will  be  drawn  primarily  from 
Thaodore  and  Reynolds'  1987  Wiley-Interscience  hook 
"Introduction  to  Hazardous  Waste  Incineration, " 
Problems  and  solutions  in  the  workbook  will  be 
generated  by  an  interdisciplinary  team  of 
engineering  and  applied  science  faculty.  Topics 
include:  regulatory  considerations,  stoichiometric 
and  thermochemical  calculat ions^  incinerator 
design,  ancillary  equipment,  dispersion 
calculations,  computer  software  applications,  and 
facilities  design,  Tht^  first  draft  of  the  problem 
workbook  will  bo  prepared  during  a  two  week  summer 
^seminar  session  in  1988,  The  1988-89  academic  year 
will  provide  an  opportunity  to  classroom-test  the 
effectiveness  of  the  problems  in  the  workbook,  A 
three-day  follow-up  summer  session  in  late  June  of 
1989  is  also  scheduled  to  provide  ^n  opportunity  to 
revise,  update,  and  edit ,  the  workbooks  and 
finalise  production  srtd  distribution  plans  for 
implementation  in  undergraduate  engineering  and 
applied  science  curricula. 

In  addition  to  the  nSF  funds ^  participants' 
institutions  will  contribute  about  10%  in  travol 
costs  to  the  operation  of  the  project.  The  grantee 
institution  will  provide  another  20%  toward  th^ 
operation  of  the  project. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


ERLC 


Brian  R,  shero 
Medaill^  College 
Buffalo,  NY 


USE  8750282 
FY87  $24,425 
Biology 


"Equipping  a  Microscope  Resource  Center  for 
Undergraduates" 

The  College  is  organizing  a  single  laboratory  into 
an  all-purpose  Microscope  Resource  Center  housing 
all  of  the  College' s  microscopes  and  related 
equipment,  allowing  for  maximum  utilization  of 
equipment  at  the  lowest  cost  to  the  College, 

The  center  is  serving  the  Animal  Health  Technology 
program  as  well  as  the  Biology  Department ,  A 
microvideo  camera  unic  and  the  new  microscopes 
themselves  are  aiding  the  introductory  students 
through  expa:^ding  their  capability  for  viewing 
samples  of  special  interest. 


PRIVATE  SECTOR  PARTNERSHIPS 

Robert  Hatfield 
Andrew  L,  Popp 

National  Executive  Service  Corps 
New  york.  NY 


TPE  8751391 
FY88  $122,650 
FY89  $148,350 
HS  Math/Sci 


''Placement  of  Retired  Professionals  in  Secondary 
Schools  for  Teaching  Science  and  Mathematics" 

Retired  scientists  and  enginee;rs  will  be  recruited 
through  scientific  and  professional  societies  to 
serve  as  volunt  eers  in  schools  to  support 
math/science  teaching  programs.  The  program  will  be 
carried  out  in  cooperation  with  the  Baltimore  school 
system.  Three  teachers  will  be  placed  in  each  of 
four  Baltimore  schools  after  appropriate  training 
and  orientation.  Under  the  guidance  of  school  system 
personnels  they  will  be  used  in  ways  deemed  most 
useful  by  the  teachers  Qnd  administrators ,  The 
program  will  run  for  the  academic  years  1988-89  and 
1989-90-  performance  of  the  volunteers  will  be 
carefully  monitored  and  evaluated,  on  the  basis  of 
this  evaluation s  literature  will  be  prepared  for 
dissemination  to  achools^  professional  societies, 
and  businesses  outlining  successful  procedures  which 
could  be  duplicated  elsewhere. 

Cost  sharing  by  the  HESC  and  the  Baltimore  School 
District  will  equal  I15%  of  the  NSF  funding. 


Stephanie  G,  Robinson 
National  Urban  League 
New  York,  NY 


MDR  8851088 
FY88  $179,616 
FY89  $212,326 
FY90  $138,960 
Physical  Science 


"The  National 
Col  labor  at  ive"" 


Urban     League    Preschool  Science 


The  National  Urban  League  (HUL)  ^±11  form  a 
Preschool  Science  Collaborative  with  Educational 
Equity  Concepts  *  the  Boston  Children ' s  Museum* 
American  Association  for  the  Advancement  of  Science 
and  Association  of  Science  Technology  Centers  to 
develops  field  tesc,  produce  and  disseminate 
physical  science  activities  for  preschool  children 
and  to  provide  training  for  parents  and  teachers  of 
this  age  group. 

Materials  produced  by  the  Collaborative  will 
include  a  center-based  science  activities  manual , 
activities  booklet  for  use  by  parents  and  play 
spaces  or  corners  for  science  explorations,  A 
promotional  videotape  will  be  developed  to 
highlight  various  parts  of  the  training  for  parents 
and  teachers  and  to  promote  the  use  of  materials  in 
all  preschool  centers.  The  materials  will  be  field 
tested  in  twelve  Urban  League  affiliates 
representing  a  broad  cross  section  of  participants. 

The  preschool  program  is  a  component  of  NUL '  s 
Education  Initiative  which  is  interested  in 
improving  science  education  for  preschool  children 
from  low  income  or  single  family  households ,  It 
will  receive  the  benefits  of  all  the  support 
resources  that  sre  available  through  NUL, 


COLLEGE  SCIENCE  INSTRUMENTATION 

Matthew  J,  Temple 

Nazareth  College  of  Rochester 

Rochester,  NY 


USE  8d53l94 
FY88  $10,988 
Biology 


"Computerized  Image  Analysis  of  Biological  Data  in 
Undergraduate  Instruction" 

This  project  brings  quantitative  depth  and  rigor  to 
student  s'  visual  data  by  installing  three 
complementary  systems:  (I)  a  computerized  image 
analyzer :  (2)  a  color  video  camera  and  recorder; 
and  (3)  Nomarski  optics  to  upgrade  an  existing 
phase-  contrast  microscope.  This  equipment ,  along 
with  a  fluorescence  photomicroscope  obtained 
through  a  NSF  grant  in  1985,  enables  the  immediate 
int  reduction  of  image  analysis  in  to  these 
laboratory  courses:  Cell  Biology^  Immunology, 
Genetics^  Plant  Biology^  Biological  Systems, 
Contemporary  Biology  for  non-majors ,  and  Senior 
Research t 

Computerized  image  analysis  enables  students  to 
accurately  and  rapidly  measure  the  size,  shape  and 
density    of    microscopic    end    some  macroscopic 
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objects^  to  8tatlstlc9llY  analyze  these  data^  and  to 
incorporate  Images  and  statistics  into  a  single 
computer -generated  lab  report .  The  project  enables 
b'lth  upper-  a^d  lower^level  Biology  students  to 
transform  initial  qualitative  perceptions  of  visual 
data  into  statistically-supported  conclusions. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equsl  sum  obtained  from  non-Federal  sources. 


PRIVATE  5ECT0P  PARTNERSHIPS 

Vincent  J«  Cusimano 

New  York  City  Board  of  Education 

New  York.  NY 


TPE  6651077 
FY89  $145,925 
Physical  Science 


*'Part  nership 
Sciences" 


in     Technology     for     the  Physical 


Ninth  grade  physical  science  modules  will  be 
developed  and  tested  with  the  dual  objectives  of 
bringing  new  content  into  the  subject  and  of 
involving  students  in  computer  usage  in  a  way  which 
will  help  prepare  them  for  entry  into  today's 
computer-based  Job  world ,  These  modules  will  be 
developed  under  the  supervision  of  New  York  Board  of 
Ef^ucation  staff.  The  Board  will  share  responsibility 
for  computer  expertise  with  IBH.  for  technical 
content  with  the  New  York  Academy  of  Sciences  and 
Columbia  University  School  of  Engineering,  and  for 
input  from  research  on  computer-aided  learning  with 
Hofstra  University  and  Hunter  College,  Fourteen 
ntodules  will  be  prepared ,  test-taught  *  revised  ss 
needed^  and  issued.  Teachers  in  each  borough  will  be 
given  necessary  training  to  allow  the  introduction 
of  the  ntodules  into  the  regular  curriculum.  The 
modules  will  also  be  made  available  for 
dissemination  outside  the  New  York  City  system. 

Cost  sharing  by  the  New  York  City  Board  of  Education 
and  IBM  will  total  $195%  of  the  NSF  funding. 


CAREER  ACCESS  OPPORTUNITIES 

Peggy  E.  Cole 

New  York  Hall  of  Science 

Corona,  NY 


USE  6850666 
FYeS  $84,140 
FY89  $65,000 
Other  NEC 


"The  Explainer  Career  Ladder" 

This  model  project  is  designed  to  encourage  women^ 
minorities  and  the  disabled  to  enter  careers  in 
science  and  mathematics  teaching  at  the  precollege 
level ,  The  project  will  establish  a  Career  Ladder 
model  which  identifies  critical  high  school  and 
college  entry  points  into  secondary  school  science 
teaching  careers  for  minorities^  women  and  the 
disabled.  The  model  includes  recruiting,  mentoring, 
training,  and  professional  employment  for  the  target 


population.  The  first  activity  is  a  high  school 
internship  component  .Involving  ten  hours  of 
internship  each  week  for  one  semester  for  selected 
members  of  the  target  groups.  The  second  activity 
is  the  College  Explainer  component  in  which^  at  the 
New  York  Hall  of  Science^  local  undergraduates  from 
the  target  groups  are  prepared  to:  orient  school 
groups,  offer  workshops  and  floor  demonstrations  to 
families  and  school  groups^  deliver  outreach 
programs  to  school  and  community  groups^  and 
represent  the  Hall  at  national  conferences  snd 
professional  meetings.  Explainers  work  for  up  to  20 
hours  a  week ,  Explainers  are  selected  for  their 
interpersonal  skills  and  ability  to  understand  and 
communicate  science.  The  Explainer  role  will 
provide  opportunities  for  interaction  with 
scientists  and  technologists.  politicians^  and 
people  of  all  ages  and  walks  of  life.  In  the  third 
activity*  Explainers,  in  their  junior  year  enroll 
in  a  formal  academic  program  leading  to 
certification  as  secondary  science  teachers.  The 
Hall  of  Science.  Queens  College,  area  school 
districts,  and  the  New  York  City  Board  of  Education 
are  collaborators  in  this  activity ,  In  the  fourth 
activity  students,  upon  graduation  from  the 
pre-service  program,  are  eligible  for  secondary 
science  teaching  positions.  The  personnel  division 
of  the  New  York  City  Board  of  Education  and  local 
school  districts  will  ensure  employment  in  city 
schools. 


INFORMAL  SCIENCE  EDUCATION 

Alan  J,  Friedman 

Now  York  Hall  of  Science 

Corona.  NY 


mR  6550953 
FYe6  $144,846 
FYS?  $141,315 
FYee  $  33,418 
Museums 


"Improving  the  Effectiveness  of  Science-Technology 
Center  Exhibits" 

The  New  YorK  Hall  of  Science  will  develop  a  major 
<}xhibition  on  quantum  theory  -  one  of  the  most 
important  developments  in  physical  science  in  this 
century  and  one  which  has  not  been  significantly 
treated  by  science  museums.  This  exhibition  will  be 
the  first  major  museum  program  to  introduce  quantum 
theory  and  its  applications  to  the  public. 

Elements  of  the  exhibit  will  include  models  of  the 
atom,  the  puzzle  of  light,  applications  of  the 
theory,  and.  finally,  the  human  story  of  the 
creation  of  a  new  theory ,  Numerous  participatory 
exhibits  will  be  developed  in  conjunction  with  the 
project  so  that  visitors  can  learn  by  doing. 

Formative  evaluation  will  be  integral  part  of 
this  exhibit .  This  technique  has  recently  been 
adopted  by  museums  as  a  way  to  test  exhibit 
prototypes  with  mtiseum  visitors  and  then  redesign 
as  necessary .  A  workshop  will  be  held  for  museum 
personnel  and  a  guidebook ,  Improving  Exhibits 
Through  Formative  Evaluatjon.  will  be  produced* 
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This  book  will  be  the  first  complete  description  of 
the  formative  evaluation  process  and  will  be  a 
valuable  addition  to  the  museum  fields 


INFORMAL  SCIENCE  EDUCATION 

Samuel  Taylor 

New  York  Hall  of  Science 

Corona.  tlY 


MDR  8751795 
FVaa  $379,426 
Biology 


modern  micrccomputers  to  bear  in  creating  discovery 
learning  .snvi  ronments  in  algebra ,  geometry, 
trigonometry,  statistics^  and  the  calculus  in 
grades  7-12  *  The  project  will  develop  30 
courseware  packages  in  these  disciplines. 

The  proposed  project  includes  a  research  component 
to  evaluate  the  impact  of  this  learning  environment 
on  students  in  a  variety  of  school  settings ,  and 
over  the  range  of  student  abilities. 


''Level  op  me  nt  of  Interactive  Microbiology  Exhibits'* 

The  New  york  Hall  of  Science  is  the  only  major 
science  center  in  the  New  york  Metropolitan  Area  and 
serves  a  rapidly  growing  audience  with  both  public 
and  school-based  programs  and  exhibits.  Low  income 
families  end  members  of  diverse  minority  communities 
are  a  major  part  ot  its  target  audience*  The  present 
award  will  support  a  major  3,000  square  foot 
permanent  exhibition  on  microbiology  and  microscopic 
organisms  organised  around  themes  of  disease,  its 
causes,  prevention  and  cure,  benign  und  beneficial 
microbial  agents,  and  the  nature  of  microscopic 
life.  The  exhibition  will  make  extensive  use  of  new 
microscopic  display  technologies  for  interactive 
exhibitry,  with  extensive  formative  evaluation  and 
testing  cf  principal  exhibit  componen  ts . 
Professional  publications,  an  exhibit  monograph  and 
low  cost  videotapes  will  be  used  in  national 
dissemination  and  ^  classroom  kit  based  on  the 
exhibit  will  be  circulated  widely  throughout  the  New 
York  Metropolitan  a^^ea. 

This  innovative  project  will  form  a  significant  part 
of  the  permanent  exhibits  of  this  newly  reorganised 
science  center.  NSF  support  will  constitute 
approximately  26%  of  the  $1.3  million  total  project 
cost . 


APPLICATIONS  Of  advanced  TECHNOLOGY 
Ludwig  Braun 

New  York  Institute  (^f  Technology 
Old  Westbury.  NY 


MDR  6470340 
FY&5  $305,132 
FY67  5221,650 
Mathematics 


**A  Proposal  to  Develop  Discovery-Learning  Materials 
in  Mathematics** 

There  is  widespread  agreement  that  mathematics 
education  must  be  Improved  to  provide  understanding 
of  mathematics  to  a  broader  spectrum  of  students. 
Considerable  evidence  has  been  accumulated  to 
demonstrate  the  value  of  computers  in  education  in 
general,  and  in  discovery  learning  in  particular. 
The  purpose  of  the  proposed  project  is  to  capitalize 
on  this  knowledge^  and  to  bring  the  capability  of 


TEACHER  ENHANCEMEN'r  PROGRAM 

Annette  Berkovits 

New  York  Zoological  Society 

New  York,  NY 


TPE  &751466 
FV88  $213,304 
Zoology 


"Zoos  for  Effective  Science  Teaching:  A  Training 
Program  for  Middle  and  Secondary  Level  Science 
Teachers,  Phase  11"* 

In  September.  19B6  the  New  York  Zoological  Society, 
funded  by  NSF.  initiated  a  program  for  30 
outstanding  middle  and  secondary  school  science 
teachers  from  New  York,  New  Jersey,  and 
Connecticut .  The  program  was  entitled  "Zoos  for 
Effective  Science"  (Z.E.S.T J .  The  present  proposal 
is  a  continuation  of  the  proQram  for  two  additional 
years  * 

Six-hour  sessions,  held  on  6  Saturdays,  January 
through  March  1967.  involve  behind-the-scenes 
touring,  animal  observation  and  data -gathering 
activities,  audio/visual  programs  and  presentations 
by  zoo  staff  on  animal  behavior,  cooperative 
breeding  and  demographic  management  for  200 
animals,  and  care  of  classroom  animals.  Segments 
are  conducted  on  how  to  design  innovative  materials 
linking  classroom  curriculum  with  use  of  the  Zoo 
and  ^n  assisting  participants  with  peer-^ training 
techniques.  Role-playing  exercises  are  used  to 
enhance  the  confidence  of  the  teachers  in  peer 
training. 

Participants  receive  a  wide  range  of  printed 
materials  including  WIZE  (Wildlife  Inquiry  through 
Zoo  Education)  classroom  kits:  Diversity  of 
Lifestyles  and  Survival  Strategies.  WIZE,  the 
winner  of  several  prestigious  awards  for  excellence 
in  science  education,  is  a  life  science  curriculum 
for  grades  6  through  12  developed  by  the  Bronx  Zoo 
with  major  funding  from  the  National  Science 
Foundation. 

Each  participant  will  select  a  subject-,  of  special 
relevance  to  his  or  her  science  discipline  and 
develop  an  instructional  unit  on  the  topic.  The 
best  of  the  instructional  units  will  be  reviewed 
for  inclusion  In  a  Z . E. S . T ,  Teachers  Manual .  which 
will  be  made  available  to  science  teachers  in  the 
tri-state  area  for  use  in  conjunction  with  class 
visits  to  the  Bronx  Zoo. 
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The  topics  teachers  cho&e  to  concentrate  on  and  the 
materials  they  received  in  their  Z.E.S.T.  training 
also  serve  as  the  basis  for  peer  training  the 
teachers  are  expected  to  conduct  in  their  own 
schools.  Prior  to  the  Z.E.S.T.  program, 
administrators  from  the  participants'  schools  attend 
a  conference  at  the  Zoo  for  an  overview  of  the 
project .  The  importance  of  their  support  to  the 
teachers,  particularly  in  their  efforts  to  train 
their  peers,  is  also  stressed. 


COURSE  AND  CURRICULUM 

William  E.  Boyce 

Bernard  A.  Fleishman 

George  H.  Handelman 

Edith  H.  Luchins 

William  L.  Siegmann 

Rensselaer  Polytechnic  Institute 

Troy,  MY 


USE  8814011 
FY&8  $50,000 
Mathematics 


This  project  has  a  number  of  features  which  Justify 
its  funding  as  a  Teacher  Enhancement  Project .  The 
following  are  the  more  significant:  1)  it  broadens 
the  perceptions  about  zoos  being  educational;  2)  it 
presents  techniques  and  materials  using  animal 
exhi  bitions  in  con  junction  with  classroom 
instruction:  and  3)  it  develops  a  rnodel  for  use  by 
zoos  throughout  the  country. 


"Calculus  and  the  Computer: 
and  Learning" 


Innovative  Teaching 


Carl  Hitcham 
Polytechnic  University 
Brooklyn.  UY 


8721989 
FY8e  $43,463 
Engineering 


''Engineering  Ethics  Outside  the  United  States" 

The  1970s  saw  the  first  sustained  and  systematic 
studies  of  engineering  ethics  in  the  U.S.  These 
studies  have  been  successful  in  identifying  problems 
and  raising  consciousness  about  the  need  for  ethical 
deliberation  and  education  among  technical 
professionals .  There  is  at  least  one  aspect  which 
has  been  neglected.  however:  investigation  of 
parallel  or  related  work  in  other  countries .  This 
project  will  break  new  ground  by  systematically 
inventorying  and  analyzing  engineering  ethics  in 
other  countries.  The  result  will  be  an  ^^Introduction 
to  Engineering  Ethics  in  Countries  Other  than  the 
United  States:  An  Analysis  with  Annotated  Catalog 
and  Bibliography.**  This  *%cholarly  survey  will 
include  a  collection  of  engin*>ering  ethics  codes  or 
related  documents.  an  overview  and  critical 
assessment  of  related  discussions,  comparisons  with 
engineering  ethics  in  the  U  .S .  ^  a  list  of  relevant 
professional  organizations  and  institutions,  and  an 
annotated  bibliography  of  publications .  Unlike  all 
previous  engineering  ethics  studies  in  English^  it 
will  emphasize  foreign  language  works  (but  will 
provide  English  annotations) .  Two  issues  likely  to 
be  put  forth  for  greater  consideration  by  the 
technical  and  scholarly  communities  in  Morth  America 
are  those  related  to  the  possibilities  of  a 
socialist-  communitarian  and  a  religious  engineering 
ethics^  in  contrast  to  the  predominantly 
individualist  and  secular  versions  of  engineering 
ethics  which  currently  prevail  In  the  U.S. 

This  project  will  make  a  unique  contribution  to 
broadening  our  scholarly  understanding  of  different 
cultural  approaches  to  engineering  ethics .  The 
resulting  dbcument  will  be  a  resource  for  scholars 
and  for  classroom  teaching. 

This  project  is  co-funded  with  the  HSF  Directorate 
for  Biological  and  Behavioral  Sciences. 


Applied  mathematicians  at  Rensselaer  Polytechnic 
institute  will  develop  a  Calculus  course  sequence 
in  which  computer  technology  is  used  to  equip 
students  with  powerful  and  versatile  problem- 
solving  tools  in  order  to  gain  deeper  understanding 
of  the  underlying  mathematical  concepts .  Content 
will  include  numerical  computation,  sophisticated 
graphics,  symbolic  computation,  relations  between 
mathematics  and  natural  world,  and  mathematical 
modeling. 

During  the  summer  of  1988  a  team  of  mathematicians, 
a  physicist,  an  electrical  engineer  and  students 
will  develop  instructional  materials  to  support  the 
use  of  the  computer  in  Calculus.  These  materials 
will  be  used  in  the  following  academic  year  in  two 
or  three  pilot  sections  of  the  calculus  sequence. 

RPI  is  contributing  S36,000  or  40%  of  the  project. 

This  project  is  co-funded  with  the  MSF  Directorate 
for  Mathematical  and  Physical  Sciences . 


YOUNG  SCHOLARS 

waiter  Eppenstein 

Rensselaer  P3lytechnic  Institute 

Troy,  WY 


RCD  8850C71 
FY88  $53,096 
Fy89  $53,098 
Physics 


"Research  participation  for  High  School  Students" 

The  seven-week  summer  program  for  30  secondary 
school  students  consists  of  two  parts .  In  Part  I 
students  spend  90  minutes  per  diy  attending 
lectures,  discussions  and  experiments  on  topics 
outside  of  the  high  school  or  college  curriculum. 
Three  mini-courses  will  be  offered;  1)  Phenomena  of 
Light  and  Color  in  the  Open  Air.  2)  Frontiers  In 
Astrophysics,  and  3)  Lasers  and  Holography.  In  Part 
II  of  the  program  participants  work  In  ongoing 
research  programs  as  junior  members  of  research 
teams  consisting  of  professors.  graduate, 
undergraduate  and  high  school  students.  During  the 
last  week  of  the  program^  all  participants  have  the 
opportunity  to  discuss  their  work  before  the  group. 
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FACULTY  ENHANCEMENT 


COLLEGE  SCIENCE  INSTRUMENTATION 


Gary  £,  Wnek  USE  8854151 

J^mes  A,  Moore  FVaa  $85,554 

Sonja  Krause  Chemistry 
Rensselaer  Polytechnic  Institute 
Troy, 

"Course  In  Polymer  Chemistry  for  University  Faculty" 

Rensselaer  Polytechnic  Institute  will  operate  a 
comprehensive  course  in  polymer  chemistry  for 
university  faculty  who  may  wish  eventually  to  teach 
this  subject  or  to  incorporate  it  into  courses  in 
analytical .  organic,  physical .  or  biochemistry.  The 
approach  aims  to  overcome  much  of  the  reluctance  to 
consider  polymer  chemistry  as  an  important  aspect  of 
undergraduate  training  in  chemistry.  The  four-week 
course  ^ftll  be  composed  of  lectures ,  lecture 
demonstrations ,  and  laboratory  experiments ,  In 
addition  to  preparing  faculty  to  teach  polymer 
chemistry  comfortably  and  enthusiastically,  the 
course  will  encourage  faculty  to  consider 
supervising  undergraduate  research  in  polymer 
chemistry. 


In  addition  to  N5F  funds,  participants'  institutions 
\ftll  contribute  about  15%  in  travel  costs  toward  the 
cost  of  the  project. 


Mark  Kempski 

Rochester  Institute  of  Tech 
Rochester,  NY 


USE  8852420 
FY88  S29,499 
Mechanical  Eng 


"D-^^velopment  of  an 
Control  Laboratory* 


Undergraduate     Systems  and 


This  project  supports  the  development  of  an 
undergraduate  dynamic  systems  and  control 
laboratory  to  enhance  the  se<]uence  of  dynamics 
courses  presently  offered  by  the  Department  of 
Mechanical  Engineering,  The  laboratory  is  composed 
of  four  workstations  equipped  with  an  BP  6253A  dual 
DC  power  supply.  BP  6825A  DC  powe  supply /amplifier, 
motor  control  module,  and  digital  oscilloscope. 
Each  pair  of  wcrkstations  is  serviced  by  digital 
and  analog  pen  plotters,  and  a  Uavetek  Data 
Multimeter  interfaced  to  an  IBM  PS/2-50  computer 
for  data  logging,  analysis,  and  digital  control 
capability.  The  instrumentation  allows  the  student 
to  perform  parameter  quantification  experiment';  on 
diverse  system  attributes  such  as  spring  constants, 
dashpot  damping  coefficients,  and  the  torque  and 
generator  constants  of  electric  motors. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


FACULTY  ENHANCEMENT 


Jeffrey  La sky 

Rochester  Institute  of  Tech 
Rochester,  NY 


COLLEGE  SCIENCE  INSTRUMENTATION 
Lynn  Fuller 

Rochester  Institute  of  Tech 
Rochester,  KY 


USE  8852823 

pyee  $4i,076 

Electrical  Eng 


"Thermal  Design  of  integrated  Circuits" 

This  project  allows  students  in  the  Microelectronics 
Program  to  apply  tTiermal  imaging  to  the  design  of 
integrated  circuits, 

The  laboratory  that  supports  this  project  includes  a 
Mikron  Thermal  Tracer  which  students  use  to  measure 
and  display  thermal  performance  of  integrated 
circuits  which  have  been  designed  and  fabricated  in 
the  Microelectronics  Laboratory ,  This  activity 
permits  students  to  gain  practical  insight  into  the 
design  and  fabrication  problems  associated  with 
integrated  circuits ^ 

In  addition  to  its  primary  use  in  the 
Microelectronics  Lab,  the  thermal  tracer  system  is 
used  by  mechanical  engineering  students  in  analyzing 
fluid  and  heat  transfer  systems. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grant ee. 


USE  6854186 
Fy88  $117,207 
Fy89  $  14,769 
Fy90  $  14,769 
Compu  t  e  r  Sc  i  enc  e 


"Undergraduate  Faculty  Development  Workshop  in 
Software  Engineering** 

Rochester  Institute  of  Technology  will  operate  a 
Faculty  Development  workshop  in  Software 
Engineering  for  approximately  30  undergraduate 
faculty  during  the  summer  of  1988,  its  objectives 
are  (1)  to  broaden  their  awareness  and 
understanding  of  software  engineering  and  (2)  to 
provide  a  forum  where  issues  related  to 
undergraduate  instruction  in  software  engineering 
can  be  presented  and  discussed.  Workshop  sessions 
will  be  conducted  jointly  by  professors  and 
industry  participants.  Staff  from  the  Federally 
funded  Software  Engineering  Institute  will  also 
participate.  Ample  laboratory  time  will  be 
available  for  attendees  to  gain  direct  experience 
with  new  software  engineering  teaching  and  research 
tools,  A  two  and  one-half  year  computer  conference 
dedicated  to  undergraduate  instruction  in  software 
engineering  will  begin  immediately  after  the 
workshop.  The  significance  of  this  project  lies  in 
the  eventual  ijicrcase  in  the  numbers  of 
undergraduate  students  who  are  able  to  receive 
effective  and  contemporary  instruction  in  a  field 
of  vital  national  interest. 
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In  addition  to  the  N5F  funds,  participants' 
institutions  will  contribute  about  15%  in  travel 
costs  to  the  operation  of  the  riroject . 


COLLEGE  SCIENCE  IKSTRUMEHTATIOK 

Evelyn  P.  Hozanski  USE  8750705 

Rochester  institute  of  Tech  FYe7  $S0-000 

Rochester.  NY  Computer  Science 


COLLEGE  SCIEWCE  IHSTRUMEKTATIOH 

Honald  G.  mtteson 
Rochester  Institute  of  Tech 
Rochester,  NY 


USE  6651610 
FY66  $36,465 
Computer  Science 


"Digital  Document  Processing  Laboratory  System" 

This  project  provides  undergraduate  students  in 
Computer  Engineering,  Computer  Science,  and 
Electrical  Engineering  the  opportunity  to  design. 
Implement ,  and  test  the  significant  elements  of 
office  automation  systems  used  to  process  documents 
in  digital  form.  It  provides  the  necessary  equipment 
to  augment  a  new  digital  image  processing 
laboratory.  Scanners,  displays,  printers ,  and  array 
processors,  working  in  conjunction  with  new  and 
existing  PC/AT- type  computers,  enable  the  students 
to  capture,  display,  process,  and  print  hard-copy 
data.  This  equipment  Is  used  primarily  by  students 
In  a  new  undergraduate  Computer  Engineering 
concentration  called  Digital  Document  Processing.  It 
also  provides  the  Electrical  Engineering  students 
additional  laboratory  facilities  In  their  digital 
signal  processing  concentration.  Cbmputer  Science 
student  3  use  the  instrumentation  to  provide 
laboratory  experiences  augmenting  previous  optional 
hardware  courses. 

This  award  is  being  matched  hy  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Alan  H.  Nye 

Rochester  institute  of  Tech 
Rochester.  NY 


USE  67:50703 
FYB?  $29,697 
Mechanical  Eng 


^'Development  of  an  Undergraduate  Laser  Doppler 
Anemometry  Laboratory" 

The  objective  of  this  laboratory  is  to  introduce 
laser  doppler  anemometry  to  students  taking  a  laser 
engineering  course  and  courses  In  fluid  dynamics. 
Two  laser  doppler  anemometer  systems  will  be 
acquired,  one  operating  in  the  tracker  signal 
processing  mode,  the  other  operating  In  the  counter 
signal  processing  mode.  In  addition,  optics  will  be 
purchased  to  operate  the  anemometer  in  either  the 
forward  or  back  scatter  mode.  Experiments  can  thus 
be  conducted  in  both  air  and  water. 


"A  Workstation  Environment  for  an  Undergraduate 
Computer  Graphics  Sequence*' 

This  project  will  set  up  a  graphics  laboratory  of 
six  Sun  3/110  workstations  networked  to  support  a 
sequence  of  undergraduate  graphics  courses . 
Included  will  be  a  new  cour!?e  to  cover  aspects  of 
graphics  such  as  three  dimensional  modeling, 
shading,  animation,  ray  tracing,  antialiasing, 
fractals,  and  manipulation  of  color  look-up  tables. 
The  project  ^fill  provide  returning  cooperative 
education  students  the  opportunity  to  test  skills 
and  knowledge  obtained  through  practical  experience 
in  the  structured  environment  of  a  university 
laboratory. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Daniel  Lewickl 

Russell  Sage  Junior  College 

Albany,  KY 


USE  6652971 
FY66  $5,611 
Chemistry 


"Acquisition      of      a  Recording 
Spectrophotometer  for  Organic  Chemistry" 


Infrared 


The  acquisition  of  a  recording  Infrared  (IR) 
Spectrophotometer  is  substantially  improving  the 
quality  and  quantity  of  Organic  Chemistry 
instruction.  Students  majoring  in  the 
pre-prof  esslonal  programs  in  Chetiiistry,  Biology, 
Environmental  Science  and  Nutrition  are  having  the 
opportunity  to  gain  first  hand  experience  with  IH 
spectroscopy,  an  important  tool  in  the  modern 
Organic  Chemistry  laboratory.  The  technique  Is 
enabling  students  to  collect  information  ahout  and 
describe  the  molecular  structure  of  known  and 
unknown  organic  compounds,  to  analy;;e  mixtures  of 
closely  related  compounds,  to  determine  the  purity 
of  products  from  synthetic  reactions,  and  to 
detect,  identify,  and  measure  the  concentration  of 
short-lived  intermediates.  By  using  IR 
spectroscopy,  students  are  comprehending  more  fully 
the  importance  of  instruments  at  every  stage  of 
struct  ure  determination,  from  Isolation  and 
purification  to  final  comparison  with  an  authentic 
sample,  and  are  becoming  familiar  with  equipment 
that  is  normally  encountered  by  sophomores  In 
four-year  colleges.  The  students  are  being  better 
prepared  for  transfer  to  the  four  year  schools. 

The  grantee  is  matching  the  award  from  non-Federal 
sou  rces . 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Victoria  L.  Chapman 
Wargo  Crabtree 
Walter  J.  Koetke,  Jr. 
John  D,  Lent 
Scholastic  Inc 
New  York,  HV 


"SuperScience:     A  Mass  Media  Program** 


MDR  8751829 
FY88  S293,e25 
FY89  $304,747 
FY90  S554.621 
FY91  S231,514 
Physics 


manipulation  program  which  will  enable  student 
users  to  communicate  with  the  computer  at  an 
algebraic  level.  Software  development  will  be 
carried  out  by  Siena's  Software  Engineering  class, 
under  supervision  of  the  principal  investigator  and 
other  involved  faculty.  The  facility  will  be 
integrated  into  the  general  physics  and 
introductory  mathematics  courses,  and  will  be  used 
secondarily  by  students  in  the  advanced  physics 
courses. 


The  Scholastic,  Inc.  Project,  Super  Science:  A  Mass 
Media  Program,  will  launch  two  classroom  science 
mag^izine3,  one  for  grades  1-3,  another  for  grades 
^  6,  with  a  companion  series  of  computer  disks 
materials.  Each  will  stress  hands-on  and  inquiry 
activities  that  mix  science  with  reading,  math  and 
social  studies .  The  science  and  technology  skills 
and  know-how  that  students  will  need  as  consumers, 
workers,  and  citizens  will  be  an  important  aspect  in 
the  development  of  the  project .  The  student 
magazines  will  have  teachers'  guides  and  a  special 
periodical  for  early  grade  teachers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Karen  S.  Quaal  USE  8750540 

Siena  College  FY87  $21,890 

Loudonville.  WY  Chemistry 


"Modern  JR  and  UV/VIS  Spectrophotometry  in  the 
Undergraduate  Chemistry  Curriculum" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Edward  M.  Crosson 
Siena  College 
Loudonville,  KY 


''Computer  Graphics  Equipment 
graduate  Curriculum" 


USE  87  50275 
FY87  $49,404 
Computer  Science 


to     Enhance  Under- 


This  project  will  set  Up  a  computer  graphics 
laboratory  using  the  Tektronix  color  graphics 
workstations  with  additional  computer  display 
terminals.  This  updated  laboratory  will  be  able  to 
support  instruction  in  animation,  use  of  color, 
three  dimensional  graphics  and  the  use  of  graphics 
standards.  The  proposal  equipment  will  allow 
enhancement  of  the  curriculum  through  addition  of 
new  topics  to  the  introductory  course  and  the 
enhancement  of  student  research  in  graphics  through 
independent  study  projects . 


Infrared  (IR)  and  ultra violet- visible  (UV/VIS> 
spectroscopy  are  crucial  methods  for  the  current 
understanding  of  chemical  structure  and  reaction 
mechanisms.  The  use  of  two  such  spectrophotometers, 
recently  acquired  by  the  Chemistry  Departinent  at 
Siena  College,  is  providing  students  with  knowledge 
of  the  theoretical  basis  of  these  methods  and 
experience  with  state-of-the-art  techniques  for 
data  retrieval  and  analysis.  Together  with  a  data 
station  which  is  shared  by  the  two  instruments,  and 
selected  software,  the  laboratory  sections  of  eil 
of  the  upper  level  chemistry  courses  are  impacced 
by  the  use  of  this  integrated  system.  These  courses 
include  Organic  Chemistry,  Physical  Chemistry, 
Instrumental  Methods,  Synthesis  and 
Characterization,  and  Independent  Research. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lise  D-  Wilson 
Siena  College 
Loudonville,  WY 


USE  $852776 
FY88  $19,518 
Biology 


COLLEGE  SCIENCE  INSTRUMENTATION 

Russell  Dubisch 
Siena  College 
Loudonville,  HY 


USE  8750276 
FYS7  $28,610 
Mathematics 


"The  Development  of  a  Facility  for  Symbolically- 
Aided  Instruction  in  Mathematics  and  Physics*' 

Siena  College  will  undertake  the  development  and 
implementation  of  a  computer-assisted  instructional 
system  in  mathematics  and  physics  with  high-level 
symbolic  capabilities.  The  system  will  utilize  a 
Micro    VAX    II    with    SMp,     a    programmable  symbol- 


"introduction  of  Molecular  Genetics  Techniques  into 
the  Undergraduate  Curriculum*" 

The  goal  of  this  project  is  to  introduce  current 
techniques  in  Molecular  Genetics  into  the 
undergraduate  Biology  curriculum.  The  equipment  it 
provides  is  making  it  possible  to  offer  a  new 
laboratory  course  in  Molecular  Biology,  as  well  as 
to  improve  the  present  Cell  Biology,  Microbiology, 
and  General  Biology  course  laboratories - 
Approximately  170  students  per  year,  at 
undergraduate  levels,  will  be  affected  by  these 
changes. 

The  new  equipment  includes  a  bacteriologic 
incubator  and  water  bath  shaker  to  culture  bacteria 
for  the  isolation  of  plasmids:   a  C02  incubator  and 
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laminar- flow  clean  benches  for  student  work  with 
tissue  culture;  microcentrifuges  for  DNA/RNA 
purification  and  concentration:  horizontal  agarose 
gel  units  and  a  DHA-detection  camera  system  to 
separate  and  analyze  the  products  of  restriction 
enzyme  digestions:  a  poly acryl amide  slab  gel  unit  to 
analyze  the  products  of  in  vitro  transcription 
reactions:  fluorescence  illuminators  to  detect  the 
cell-  surface  expression  of  the  product  of  a 
transferred  gene;  and  an  ultraf low  freezer  for  the 
long-term  preservation  of  the  bacterial  strains  and 
cell  lines  used  in  the  experiments  described. 

By  acquainting  students  with  the  methodology 
involved  in  molecular  cloning  and  gene  expression, 
this  project  is  enhancing  their  academic  experience, 
increasing  their  awareness  of  the  scientific 
process,  and  preparing  them  more  fully  for 
scientific  careers ,  The  grantee  institution  is 
matctiing  the  HSF  award  \fttU  an  equal  sum  obtained 
from  non-Federal  sources. 


"laboratory**  and  a  LICOB  data  logging  system  (for 
field  use)  into  the  Department's  instructional 
program. 

Thef^e  instruments  are  significantly  improving 
laboratory  and  field  instruction  in  organismic 
biology,  particularly  in  Physiology  and  Ecology,  by 
allowing  students  to  experience  first-hand  such 
concepts  as  the  effects  of  temperature  on 
physiological  processes  and  on  population  growth 
rates,  and  the  nature  of  nutrient  dynamics  in 
aquatic  and  terrestrial  ecosystems ,  Students  also 
benefit  from  seeing  how  up-to-  date  equipment  and 
research  techniques  are  applied  to  examining  modern 
biological  hypotheses.  Courses  at  the  introductory, 
intermediate  and  advanced  levels  are  affected^  as 
is  the  Senior  Thesis  Research  program. 

The  grantee  institution  is  matching  the  NSF  award 
with  equal  sums  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Susan  J.  Bender  USE  8750390 

Skidmore  College  FYS?  $9,580 

Saratoga  Springs^  NY  Anthropology 

"Developing  Archaeological  Field  Methods  and 
Laboratory  Analysis  iti  undeL graduate  Education  and 
Research* 

This  project  seeks  to  expand  the  scope  of 
archaeological  field  and  laboratory  activities 
through  the  acquisition  of  key  pieces  of  equipment. 
The  goal  of  the  proposal  is  twofold.  The  first  is 
to  enable  students  to  work  more  efficiently  both  in 
the  field  <e,g.y  t  h rough  magnetometer-based 
subsurface  survey)  and  In  the  laboratory  <e,g,, 
through  the  application  of  a  database  management 
system)  .  The  second  is  to  expand  the  range  of 
analysis  ^nd  data  presentation  in  student  research 
through  the  use  of  more  sophisticated  equipment 
(e.g.,  transit  mapping,  high  power  microscopy^  and 
photographic  recording) , 


TEACHER  ENHANCEMENT  PBOGRAM 

Ira  W.   Gear  TPE  8470344 

SUNY  College  at  Brockport  FY85  $401,114 

Brockport.  NY  FY87  $  12.000 

At mospheric 


"Everyday  Weather:  *  The  Development  of  a  New 
Teaching  Method  Based  on  the  Use  of 
Telecommunicated  Current  weather  Information** 

The  State  University  of  New  York  College  at 
Brockport,  in  cooperation  i^ith  the  United  States 
Weather  Service,  will  hold  a  five-day  workshop  for 
16  master  secondary  science  teachers  who  are 
experienced  in-service  teacher  educators  to  update 
their  use  of  materials  developed  at  the  NSF  funded 
project  "^Everyday  Weather:  Development  of  a  New 
Teaching  Method  Based  on  the  Use  of  Telecommuni- 
cated Current  Weather  Information",  This 
supplemental  funding  will  enable  the  PI  to  proceed 
with  the  implementation  of  project  developed 
materials . 


COLLEGE  SCIENCE  INSTBUMENTATION 

Sherilyn  G.  F,  Smith  USE  9852697 

Skidmore  College  FY88  S7,704 

Saratoga  Springs,  NY  Life  Sciences 

"Instrumentation  to  Improve  Undergraduate  Laboratory 
and  Field  Studies  in  Organismic  Biology'' 

In  the  area  of  Organismic  Biology,  this  Department 
offers  courses  ranging  from  Physiology  to  Genetics 
to  Ecology,  if  students  are  to  fully  appreciate  the 
scope  of  these  topics ,  they  must  become  actively 
engaged  in  laboratory  and  field  studies  using 
current  techniques.  The  goal  of  this  project  is  to 
incorporate  an  EGG  controlled-environmetit  chamber^  a 
HACK  spectrophotometer,  a  Sartorius  top  loading 
balance  with  computer  interface  capability  (all  for 
laboratory     use) ,      a     HACK     portable  testing 

er|c 


TEACHER  ENHANCEMENT  PROGRAM 

Ira  W.   Geer  TPE  8751692 

Edward  J.  Kumar  FY88  S349.269 

Robert  J.  McLean  Atmospheric 
SUny  College  at  Brockport 
Brockport ,  NY 

"Everyday  Weather  Project :  Increasing  Weather 
Awareness  Through  the  Classroom  Use  of  the  Public 
Media" 

EVERYDAY  WEATHER  PROJECT:  Increasing  Weather 
Awareness  Through  the  Classroom  Use  of  The  Public 
Media  4^ill  develop  and  pilot  test  an  innovative 
method  for  teaching  weather  in  upper  elementary/ 
middle  school  classrooms  and  establish  a  permanent 
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i^eatber  education  implementation  and  communlcotlond 
neti^ork.  Th^  State  University  of  Hew  Vork  College  at 
Brockport ,  In  partnership  i^ltb  the  S .  national 
Ueatber  Service,  and  cable  television's  The  Weather 
Channel «  and  in  cooperat  ion  i^it  h  the  nat  ional 
newspaper  USA  Today^  the  National  Earth  Science 
Teacher '  s  Associat  ion ,  and  the  Commoni^eal  th  of 
Virginia  Department  of  Education  i^ill  help  develop 
three  teacher  education  modules  and  a  group  of 
master  precollege  teachers  and  supervisors  of 
science  to  present  the  modules  to  groups  of  upper 
elementary  and  middle  school  teachers .  The  nei^ 
teaching  method  is  based  on  the  study  of  i^eather 
from  the  perspective  of  the  kinds  of  i^eather 
information  available  to  the  public  by  newspaper , 
television,  and  radio.  An  ejttensive  pilot  study  i^ill 
be  conducted  in  an  attempt  to  determine  the  efficacy 
of  the  teacher  materials  and  strategies  in  teacher 
enhancement  activities. 

A  permanent  i^eather  education  implementation  and 
communications  neti^ork  i^ill  be  established  i^ithin 
the  National  Earth  Science  Teachers  Association. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Geosciences^ 


COLLEGE  SCIENCE  INSTRUMENT ATI ON 

Kichael  J.  DeMarco 
SUNY  College  at  Buffalo 
Buffalo,  NY 


"Videotape-Corn  puter-Assisted 
Laboratory  for  Physics" 


USE  3750443 
FYB7  $16, 779 
Physics 


In  t  roduc  t  ory 


The  Physics  Department  at  SUNY  College  at  Buffalo 
i^i  11  develop  a  videot  ape-comput  er  assisted 
laboratory  in  mechanics  and  i^ave  motion  for 
students  in  introductoi^Y  physics.  This  novel 
laboratory  ejtperience  (which  involves  videotaping 
physics  laboratory  experiments  and  "real  world" 
experiments  that  cannot  be  directly  performed  in 
the  classroom)  will  allow  the  student  to  gather 
data  and  to  learn  at  his  or  her  own  rate  in  an 
interactive  mode.  The  equipment  consists  of 
Macintosh  computers,  video  cameras,  and  recorders. 
Students  will  make  detailed  measurements  on 
successive  video  frames  using  the  computer  and 
analyze  the  motion  which  has  been  recorded.  It  is 
expected  that  this  project  will  enable  stidents  to 
better  appreciate  and  learn  physics. 


YOUNG  SCHOLABS 


FACULTY  ENHANCEMENT  PROGRAM 

Robert  S.  Ueinbeck 
Gregory  p.  Byrd 
SUNY  College  at  Brockport 
Brockport .  NY 


USE  B854192 
FY88  $5S,677 
At mospheric 


Edwin  A.  Kirand 
Arthur  Hichalek 
Craig  R.  Johnson 
SUNY  College  at  Buffalo 
Buffalo,  NY 


Young  Scholars  Program 
Participation  Program" 


?XD  8755791 
FYB8  $39,242 
FY89  $39,242 
Life  Sciences 


Summer  Research 


"Weather:     Sensing,  Analyzing,  and  Forecasting** 

The  State  University  of  New  YorH  College  at 
Brockport,  in  cooperation  with  the  U.S.  National 
Weather  Service.  will  conduct  an  Undergraduate 
Faculty  Enhancement  Workshop  for  Teachers  of 
Introductory  Courses  with  Weather  Content .  The  two 
week  workshop  will  be  held  July  25  -  August  5,  1988, 
at  the  National  Weather  Service  Training  Center  in 
Kansas  City,  nissouri,  for  25  selected  undergraduate 
college  instructors  of  weather-  related  introductory 
courses.  The  major  pur^^otsp^s  ©f  workshop  are  (a) 
to  bring  participants  up-Lo-date  on  those 
technologies  and  techniques  used  in  meteorology  co 
detect,  analyze,  and  forecast  weather,  and  (b)  to 
equip  and  encourage  these  teachers  to  use  the  latest 
in  telecommunicated  weather  information  and 
instructional  materials  in  their  classrooms. 

In  addit  ion  to  the  NSF  funds ,  participants' 
institutions  will  contribute  about  15%  in  travel 
costs  to  the  operation  of  the  project. 


The  Summer  Research  Participation  Program  for  high 
school  seniors  is  currently  in  its  thirty-fifth 
year  of  operat  ion  at  Roswell  Park  Hemorial 
Institute  <SUNY-Buf f alo> .  The  Institute  is  the 
oldest  and  one  of  the  largest  comprehensive  cancer 
centers  in  the  world.  The  objectives  of  the  program 
are;  1)  to  teach  each  student  functional  scientific 
facts ,  principles  and  techniques  employed  in 
research:  2)  to  expose  students  to  an  active 
research  environment;  3)  to  allow  the  students  to 
witness  scientific  creativity;  4)  to  develop  in 
each  student  the  skills,  habits  and  attitudes 
required  by  scientific  investigators;  5)  to  further 
develop  the  students  interest  in  science;  and  6)  to 
help  the  trainee  in  planning  his/her  academic 
career  in  science.  The  trainees  fulfill  these 
objectives  by  implementing  a  research  project  in  a 
research  laboratory  under  direct  supervision  of  a 
senior  investigator .  The  remaining  time  is  spent 
attending  formal  lectures  and  seminars  in  specific 
areas  of  biology ,  chemistry  and  biophysics 
conducted  at  the  Institute. 


Projects  fire  assigned  to  students  by  their  senior 
investigator  who  serves  as  their  summer  mentor.  The 
Education  Department  assists  senior  investigators 
in   the   selection  of   students   to   insure  that  the 
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students'  interests  and  the  objectives  of  the 
program  are  fulfilled.  A  one-to-  one  relationship 
between  senior  investigator  and  student  is  nought  to 
facilitate  the  learning  process. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Bonnie  Sampsell 
Douglas  P.  Easton 
Hadar  Isseroff 
Gary  W.  Pettibone 
SUNT  College  at  Buffalo 
Buffalo,  NY 


USE  875064$ 
FYe7  $22,612 
Biology 


faculty  from  the  Biology  and  Geoacience.  Physics 
and  Interdisciplinary  Science  (GPIS)  Departments 
are  teaching  undergraduates  how  to  conduct  modern 
scientific  research  on  freshwater  aquatic  systems . 
Both  formal  course  work  and  independent  student 
research  projects  are  involved .  Scientific 
equipment  acquired  is  being  used  for  quantitative 
ejtperiments  in  aquatic  ecology^  microbiology  and 
sedimentology.  Unique  research  and  instructional 
opportunities  are  being  provided  for  undergraduates 
and  high  school  teachers.  Major  items  of  equipment 
include  a  portable  photosynthesis  system  for 
measuring  primary  productivity  of  emergent  aquatic 
plants^  an  epif luorescence  microscope  for 
enumerating  aquatic  microorganism*.  *  and  a  SediGraph 
5000ET  for  textural  analysis  of  fine  grained 
sediments. 


Improvement  of  Undergraduate  Advanced  Cell  Biology 
and  Recombinant  DNA  Technology  Courses" 

The  equipment  purchased  through  this  award  is  being 
used  to  improve  the  laboratory  components  of  two 
courses:  Advanced  Cell  Biology  and  Recombinant  DNA 
Technology.  The  courses  are  designed  to  present  the 
fundamentals  of  ejtperimental  procedures  and  to 
provide  opportunities  for  extensive  practice  with 
different  pieces  of  equipment  under  the  supervision 
of  experienced  researchers. 


TEACHER  ENHANCEMENT  PROGRAM 

Bonnie  B .  Barr 

SUNY  College  at  Cortland 

Cortland,  NY 


TPE  6652457 
FYe7  S100.514 
Elem  Science 


"A  Development  Program  for  K-6  Teachers  in 
Multi disciplinary  Science  and  Inquiry  Skills" 


Among  the  competencies  being  developed  are 
microscopy,  spectrophotometry,  electrophoresis  of 
proteins  and  DIJA,  growth  of  bacteria^  and  the 
isolation  and  manipulation  of  recombinant  DNA.  Use 
of  computer  programs  to  analy£e  molecular  structures 
also  is  being  taught.  A  phase  contrast  microscope^ 
two  UV-VI$  spectrophotometers,  gel  boxes  and  a  power 
supply  for  electrophoresis,  an  incubator/shaker  and 
a  sterile  hood  for  growing  and  handling  bacteria,  a 
computer  and  computer  software  —  all  purchased  with 
help  from  this  grant  —  are  being  used  to  illustrate 
current  techniques  commonly  encountered  in  Molecular 
Biology.  Students  completing  the  two  courses  are 
learning  habits  and  skills  that  they  can  use  in 
graduate  school  or  in  an  entry-level  position  in  a 
research  laboratory.  Many  L,raduates  of  the  program 
will  become  science  teachers  at  the  pre-collegiate 
level . 


This  proj  ect  develops  an  in<|uiry-or  iented. 
quantitative  science  program  in  the  elementary 
school  and  establishes  ^  program  by  which  peer 
teachers  provide  inservice  guidance  to  other 
teachers.  During  the  summer  of  1967.  five  peer 
mentor  teachers  trained  in  a  former  nSF  project 
will  attend  a  one-week  intensive  leadership  seminar 
on  the  SUNY /Cortland  campus.  The  purpose  of  the 
seminar  is  to  prepare  the  teachers  to  serve  as 
consultants  and  facilitators  of  instruction  for 
teachers  from  the  five  school  districts  partici- 
pating in  the  1967-69  project.  A  two-day  workshop 
will  also  be  held  during  the  summer  for  five 
peer /mentor  teachers,  twenty  K-6  teachers,  ten 
Junior/senior  high  school  science  teachers^  and 
elementary-  principals  from  each  of  the  five 
di stri cts .  The  purpose  of  this  workshop  is  to 
promote  working  relationships  between  peer /mentor 
teachers  and  staff  of  the  districts. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  Spotila 

SUNY  College  at  Buffalo 

Buffalo.  NY 


USE  6750426 
FYe7  S46.672 
Ecology 


**  Imp  roving  an  Undergraduate  Interdisciplinary 
Aquatic  Science  Program  on  Lake  Erie  and  the  Niagara 
River** 

An  interdisciplinary  program  in  aquatic  science 
focused  on  the  Great  Lakes  ecosystem  is  being 
improved  by  this  project.  Using  a  37  ft .  research 
vessel  *  smaller  boats  and  a  field  station  on  3.5 
acres  of  land  at  the  mouth  of  Lake  Erie  a  group  of 


During  the  1967-66  school  year  the  twenty  K-6 
teachers  will  participate  in  sijttee  2  1/2  hour 
instructional  sessions  which  will  be  held  every 
other  week  During  alternate  weeks  the  project 
staff  will  visit  each  participant's  classroom.  The 
purpose  of  the  staff  visitation  is  to  help  these 
peer  teachers  implement  the  science  content 
instruction  and  the  methodologies  into  their 
classrooms. 

During  the  implementation  phase  (academic  1966-67} 
the  four  teachers  from  each  district  will  conduct 
inservice  programs.  During  this  phase  the  P.I . 
will  make  ten  visits  to  each  of  the  five  schools. 
The  visits  will  help  facilitate  implementation  of 
the  science  program  into  all  elementary  classrooms 
of  the  districts. 
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Mini -grant supported  by  local  organizations, 
businesses,  and  industry,  will  be  available  to  the 
participants  to  conduct  a  mini  research  project  in 
their  classrooms.  A  second  unique  feature  of  the 
program  is  a  Make  It/Take  It  Workshop  during  which 
classroom  instructional  materials  will  be 
constructed  for  use  in  the  teachers'  classrooms^ 


TPE  8751730 
FY88  $111,389 
Physics 


TEACHER  ENHANCEMENT  PROGRAM 

Ram  P.  Chaturvedi 
Richard  M.  Wheeler 
SUKY  College  at  Cortland 
Cortland,  HY 

'^Enrichment  in  Modern  Physics" 


Enrichment  in  Modern  Physics  is  a  two-year  program 
for  24  high  school  physics  teachers  from  the  Central 
New  york  region.  This  project  is  designed  to  provide 
concent  rated  study  in  modern  physi cs  for 
under prepared  teachers  from  rural  school  districts. 
In  addition,  teachers  will  receive  training  in 
pedagogical  techniques  that  will  permit  them  to 
introduce  modern  physics  topics  in  their  high  school 
courses .  During  the  first  three-week  summer 
workshop,  participants  will  receive  training  in 
atomic  physics,  solid-state  theory,  conductivity, 
and  semiconductor  physics.  During  the  second  summer 
they  will  cover  topics  in  gravitational  ph^ics, 
astronomy,  nuclear  physics,  and  quantum  phenomena. 
Both  summer  workshops  include  laboratory  components 
aimed  at  providing  the  participants  with  a  number  of 
inexpensive  demonstrations  and  hands*on  activities 
in  modern  physics  which  can  be  used  in  high  school 
physics  courses.  Participants  will  become  part  of 
the  $UNY,  Cortland  Physics  Sharing  Group,  which 
provides  continuing  in-service  support  for  physics 
teachers  in  the  central  New  York  region.  This 
project  has  been  designed  as  a  model  to  address  the 
urgent  need  to  train  teachers  to  include  modern 
physics  in  the  high  school  physics  course. 

The  State  University  of  New  York  at  Cortland  and 
several  School  Districts  of  Central  New  York  have 
contributed  an  amount  equal  to  40%  of  the  nSF  award. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Timothy  Eckert 
Garon  Smith 

SUNTT  College  at  Fredonia 
Fredonia.  NY 


USE  8851903 
FY88  S18,904 
Chemistry 


**  Fourier  Transform  Infrared  Spectroscopy 
Under  gra  duat  es  ** 


for 


analyses  of  products  and  to  demonstrate  organic 
reaction  kinetics/mechanisms.  Students  in  the 
Juni  >r  analytical  laboratory  sequence  are 
assembling  a  network  of  interfaced  instruments  by 
combining  the  FTXR  and  its  associated  computer  with 
a  compatible  spectrof luorometer .  The  students  are 
using  the  FTIR  to  explore  its  ability  to 
quantitatively  analyze  samples  in  a  variety  of 
physical  states  -  aqueous  solutions,  dilute 
solutions,  opaque  solids,  polymer  coatings,  etc. 
Students  are  using  the  networked  spectrof luorometer 
to  characterize  a  polynuclear  aromatic  hydrocarbon 
mixture  with  3-dimensional  fluoroscopy.  Students  in 
the  extensive  undergraduate  research  program  are 
able  to  select  from  eight .  FTIR -oriented  research 
projects  that  have  been  designed  by  five  faculty 
members  (3  inorganic,  3  analytical/  environmental , 
1  organic^  1  polymer). 

The  grantee  is  matching  the  award  from  non-Federal 

sources. 


FACULTY  ENHANCEMENT 

Janet  Lanza 

Jimmy  D.  winter 

Thomas  A.  Storch 

SUKY  College  at  Fredonia 

Fredonia.  NT 


USE  8854270 
Fy88  $44,407 
Ecology 


A  Fourier  transform  infrared  spectrometer  <FTIR)  is 
being  acquired  for  use  in  two  areas  of  under- 
graduate instruction  -  structured  laboratories  and 
independent  undergraduate  research  pro j  ect  s. 
Students  at  the  Sophomore  level  are  using  the  FTiR 
in  microscale  organic   labs  to  perform  quantitative 


"A  Workshop  in  Quantitative  and  Analytical  Ecology 
for  Faculty" 

This  project  will  provide  12  undergraduate  faculty 
with  hands-on  experience  in  three  areas  ot  ecology: 
1)  experimental  assessment  of  pollinator  responses 
to  amino  acids  in  nectars;  2)  telemetric  monitoring 
in  ecology:  and  3)  control  of  nitrogen  fixation  in 
aquatic  microorganisms .  Participants  will  be  given 
appropriate  reading  materials  and  laboratory 
methods  devised  by  the  project  directors .  Methods 
of  i  nst  ruct  ion  wi 11  include  lectures  and 
discussions  but  will  primarily  depend  on  field  and 
laboratory  work  with  the  project  directors. 
Associated  with  the  studies  in  these  areas, 
participants  will  learn  to  devise  hypotheses, 
conduct  experiments,  and  analyze  and  present  the 
resulting  data.  They  will  use  computers  for  data 
analysis  and  presentation  and  will  learn  to  make  35 
mm  slides  for  oral  presentations*  Finally,  they 
will  develop  laboratory  exercises  for  their  own 
courses  and  may  be  able  to  initiate  new 
undergraduate  research  projects  with  their  own 
students.  After  using  and  evaluating  at  least  one 
of  the  laboratory  exercises  in  a  course,  they  will 
share  their  results  with  the  other  membe.  s  of  the 
group . 

^Jn  addition  to  the  NSF  funds,  participants' 
Institutions  will  contribute  about  15%  in  travel 
costs,  dnd  the  grantee  institution  will  contribute 
about  10%  in  additional  operating  costs. 
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COLLEGE  SCIENCE  IHSTRUMENTATIOH 

6.  L.  Redmond 

SUNY  College  at  Hew  Paltz 

Ifew  Paltz,  NY 


USE  8750376 
Fye7  $46,775 
Mult  id?  sciplinai:y 


"Upgrading  an  Interdisciplinary  Electron  Microscopy 
Facility  for  undergraduates" 

SUNY  College  at  Hew  Paltz  will  improve  an 
undergraduate  electron  microscopy  program  for  the 
Departments  of  Biology.  Chemistry,  Geology,  and 
Physics*  as  well  as  a  newly  organiz^'d  ^;chool  of 
Engineering.  The  college  will  purchase  a  Scanning 
Elect  r on  Microscope  (SEM) *  model  JSM-  640 
manufactured  by  JEOL.  The  primary  application  of 
the  SEM  will  be  to  shift  from  the  old,  descriptive, 
morphological  applications  to  current*  quantitative* 
analytical  uses  of  the  SEM.  This  will  impact  on  1) 
E.M.  courses  for  science  and  engineering  majors;  2) 
the  undergraduate  research  program;  3)  programs  for 
non-majors*  specifically*  the  general  education 
program;  and  4)  community  outreach  to  other 
colleges,  community  colleges  and  high  schools.  This 
project  will  upgrade  a  program  in  electron 
microscopy*  and  provide  undergraduate  science, 
engineering  and  science  education  majors  with  the 
necessary  technical  background  and  analytical  skills 
to  be  competitive  for  graduate  programs  at  majo^ 
universities  or  to  go  directly  into  the  scientific 
workforce  in  science*  medicine,  industry  or  public 
education . 


YOUNG  SCHOLARS 

Jong  P.  Lee 
Maureen  Oolan 

SUNY  College  at  Old  Westbury 
Old  Westbury*  NY 


RCD  6650097 
FY66  $35*646 
Fy39  $35*846 
Mathematics 


students^  A  "how  to"  replication  manual  after  Year 
II  will  be  available  for  national  replicability. 
Four  hands-on,  research-oriented  field  visits  / 
demonstrations  during  high  school  intersession 
breaks  will  complement  academic-year  efforts . 
Parental  involvement  in  workshops,  a  mentoring 
component  and  career  planning  sessions  add  a 
necessary  dimension  to  Institute  design. 


COLLEGE  SCIENCE  INSTRUMENT AT I OH 

Currie  D.  Marr 

SUNY  College  at  Oneonta 

Oneonta,  NY 


USE  6750023 
FY37  $11,160 
Biology 


"Plant  Growth  Chambers  for  Undergraduate 
Laboratories" 


Ten  Botany  courses  in  the  Biology  curric^Jlum  share 
a  comnion  need  for  environmental  growth  chambers 
where  factors  of  light  *  temperature,  and  relative 
humidity  can  be  r<:gulated  to  observe  their  effects 
on  plant  growt^  and  hehavior *  The  wide  range  of 
biological  phenomena  being  investigated  using  the 
two  new  PT-60  Percival  Growth  Chambers  include  the 
initiation  of  l:he  sexual  phase  in  algae  and 
bryophytes*  the  study  of  physiological  processes  in 
various  groups  of  plants,  developmental 
differentiation  in  plant  organs  and  in  callus 
tissue*  and  the  effects  of  environmental  factors  on 
growth*  survival  and  competition  in  populations  of 
native  plants.  The  growth  chambers  also  are  being 
utilized  in  the  study  of  ectomycorrhizae  by  General 
Mycology  students,  and  in  conducting  tissue  culture 
experiments  in  Plant  Growth  and  Development  and 
Biotechnology  courses- 


"Long  Island  Mathematics  Enrichment  Institute 
High  Ability  or  High  Potential  Young  Women" 


for      TEACHER  PREPARATIOM  PROGRAM 


The  State  University  of  New  York/College  at  Old 
Westbury  conducts  a  two-year  project  to  create  the 
Long  Island  Mathematics  Enrichment  Institute  for 
High  Ability  or  High  Potential  Young  Women,  in 
collaboration  with  the  Nassau  County  Mathematics 
Association*  the  Suffolk  County  Mathematics 
Association,  and  the  Ifassau  County  Mathematics 
Supervision  Association ,  For  each  of  two 
fifteen-Saturday  morning  cycles  Old  Westbury  works 
with  twenty-five  10th  or  11th  grade  students.  During 
the  academic  year,  students  participate  in  career 
awareness  sessions,  consciousness-raising  efforts* 
role  model  lectures,  motivational  workshops  and 
specialized  mathematics  instruction .  Attendees 
undergo  sixty  hours  of  academic-year  project 
activities*  and  12  hours  of  summer  follow-up. 

Participants  share  Institute  training  and  motivation 
with  classmates  school  districts .  Videotaping  of 
works hops /seminars  afford  teachers  the  opportunity 
of     viewing    presentations    with  nonparticipating 


er|c 


J.Hathan  Swift 
C^  Thomas  Gooding 
SUNY  College  at  Oswego 
Oswego ,  NY 


TPE  8470215 
FY65  $360,280 
Fy87  $142,410 
Chemistry 


"  Increasing  the  Effectiveness  of  Biology  and 
Chemistry  Instruction  Through  Research 
Applications" 

Work  by  the  principal  investigators  indicates  that 
significant  advances  in  teaching  and  learning  can 
be  attained  within  the  existing  structure  of 
schools.  Pilot  research  studies  on  wait- time 
feedback  and  on  subject -specific ,  supportive 
intervention  have  yielded  positive  statistical 
changes  in  teacher  behavior .  The  current  project 
is  conducting  a  systematic  investigation  using  an 
experimental  design  to  test  the  significance  of 
these  two  strategies  in  achieving  the  following 
outcot.  es :  (1 )  increasing  student  involvement :  (2) 
increasing  interaction  and  improving  student 
attitudes  in  the  classroom:    (3)  increasing  student 
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achievement  in  blologv  end  chemistry:  (4)  increesing 
elective  enrollmentB  in  science r  and  (5)  enhancing 
teacher  Job  satisfaction*  The  project  will  also 
^isaeminate  content  and  teaching  practices  that 
enhance  instruction  and  will  instruct  master 
teachers  and  team  leaders  in  techniques  promoting 
professional  development. 

This  project  will  develop  knowledge  about  effective 
teaching  in  science  and  result  in  more  effective 
methods  for  teacher  education* 


The  programming  training  received  by  roost  Computer 
Science  undergraduates  docs  not  lend  itself  to 
applicat  ion  to  real -t  ime  control  of  compXicat  cd 
systems*  Curricula  are  changing  to  meet  the  need 
for  programmers  who  can  f  unct  ion  in  a  systems 
cont  rol  environment  *  However ,  too  frequently 
students  must  be  satisfied  with  learning  about 
theoretical  models  without  seeing  those  models 
applied  to  real  problems*  Also,  many  theoreuical 
models  gloss  over  3c»ne  practical  issues  hsving  to 
do  with  the  control  environment* 


llfSTKUCTlOlfAL  MATERIALS  DEVELOPMENT 

Peter  G*  Ueber  MDB  8470160 

Donald       Cox  FY85  $111,330 

Alfred  J*  Stamm  FYa6  $  93.485 

J,  Hathen  Swift  FYe?  $  89,733 

Suzanne  P*  Ueber  Biology 
SUHy  College  at  Oswego 
Oswego,  NY 


This  project  not  only  exposes  students  to 
state-of-the-art  software  development  tools  for 
real -t  ime  syst  ems  cont  rol ,  but  it  also  provides 
them  with  a  flexible  physical  test -bed  for  their 
programs* 

This  award  is  being  matched  by  an  equal  sum  from 
the  grartee* 


**Uinter  Ecology  Curriculum  Development  r  A  Neglected 
Aspect  of  Preco  11  ege  Environment  al  Science 
Education** 

in  secondary  schools  located  in  the  northern  parts 
of  the  United  States,  instruction  in  ecology  and  on 
related  topics  in  biology  and  earth  science  can  be 
enhanced  by  placing  more  emphasis  on  winter 
activities*  Uinter  activities  that  are  readily 
available  on  or  near  school  grounds  can  be  used 
effectively  to  teach  ecological  concepts  and 
principles  wherever  snow,  ice,  and  cold  persist 
during  winter* 

This  project  will  bring  together  a  team  of  college 
scientists  and  secondary  school  science  teachers  to 
collaborate  on  the  development  of  instructional 
materials  in  winter  ecology*  The  products  of  this 
project  will  be  a  packet  of  field  and  laboratory 
exercises  suitable  for  use  in  middle  and  high  school 
science  classes  and  a  teacher's  guide  containing 
winter  ecology  background  materials  and  preparatory 
information  for  the  field  and  classroom  activities. 
Both  the  packet  of  student  materials  and  the 
teacher's  guide  will  be  prepared  in  a  looseleaf 
format  to  enable  teachers  to  use  selected  exercises 
conveniently  and  at  minimal  cost*  The  student 
materials  will  be  easily  reproducible* 


college;  SCIENCE  INSTRUMENTATION 

James  F*  Olmsted 

SUHY  College  at  Plattsburgh 

Plattsburgh.  Zf7 


USE  8853026 
FY88  $13,872 
Geology 


Automat  ion  and  ]4odernizat ion  of  an  X-Bay 
Dif  f  rectometer  for  Undergraduate  Environmental 
Geology  and  Hydrology" 

The  grantee  institution  will  purchase  equipment  and 
software  to  automate  ^nd  upgrade  an  existing  manual 
X-Bay  Dif fractometer*  A  microprocessor  controller, 
diffracted  beam  monochrometer*  microcomputer , 
control  and  data  collection  software,  minerals 
database,  and  search/match  software  will  permit 
fully  automated  collection  and  analysis  of  X-ray 
data*  The  upgraded  facility  will  be  used  to  improve 
instruction  in  courses  in  X-Bay  Crystallography* 
X-Bay  Analysis*  Uater  Quality  Analysis,  and  Soil 
Analysis*  In  addition,  the  upgraded  X-Bay 
Dif  f  ractometer  will  be  used  by  undergraduate 
students  in  independent  research  projects* 

The  grantee  will  match  the  HSF  award  with  an  equal 
amount  of  funds* 


TEACHER  PBEPARATION  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENT  ATI  OlJ 

John  U,  McCormick 

SUNY  College  at  Plattsburgh 

Plattsburgh,  Zf7 


USE  6852686 
FY88  $41*711 
Computer  Science 


''Distributed  Processing  and  Computer  Control" 

Tliia  project  provides  students  with  training  in 
real' time  computer  cont  rol  using  a  hardware/ 
software  environment  that  supports  concurrency  and 
distributed  processing. 


Leland  Nanske 

SUNY  College  at  Potsdam 

PoLsdam,  Ny 


TPE  8652068 
FY  86  $167,649 
FY  87  $162,940 
FY  ea  $177,790 
FY  90  $171,059 
FY  91  $159*467 
MidSch  'lath/Sci 


"NSF  ]4iddle  School  Math  and  Science  Education 
Program  at  Potsdam  College** 

Potsdam  College,  a  regional  state  teacher 
preparation  institution ,  proposes  to  develop  a 
model  program  to  prepare  middle  school  teachers  in 
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both  QClence  and  [natbe[n''itlcs .  The  program  will 
condiat  of  36  setnester  hours  in  science.  21  In 
mathematics,  and  24  In  professional  education  with  a 
two-semester  teaching  Internship.  The  programs  goals 
are  to  provide  teachers  with  breadth  and  depth  of 
understanding  of  science  and  mathematics;  an 
understanding  of  the  interrelationships  among 
scientific  and  mathematical  disciplines;  and  an 
appreciation  of  the  relevance  of  science  and 
mathematics  to  society  and  to  the  lives  and  concerns 
of  middle  school  students .  Teams  of  scientit  ts , 
mathematicians r  educatorsr  and  master  middle  scLool 
teachers  will  design  the  new  curriculum.  The  scie^^ce 
courses r  progressing  in  sophistication  a^d 
conceptual  depths  will  integrate  the  fundamental 
concepts  of  biology^  physics  *  chemistry  r  and 
geology.  Students  leaving  the  program  after  two 
years  will  receive  credit  for  the  introcuctory  year 
in  each  science  area.  The  mathematics  luinor, 
coordinated  with  the  science  major,  consists  of  four 
modified  courses  and  three  new  ones.  The  new  courses 
wi  11  focus  on  applying  mathematics  and  the 
integration  of  topics  from  the  previous  courses.  The 
computer  will  be  part  of  all  courses;  PASCAL  will  be 
introduced  in  the  last  mathematics  course.  The 
ejtisting  professional  education  courses  will  be 
adapted  to  the  needs  of  middle  school  teachers  and 
the  two  methods  courses  will  be  co-taught  by  college 
faculty  and  a  master  middle  school  teacher .  During 
the  professional  or  final  year  of  the  program, 
students  will  teach  two  classes  during  the  first 
semester  in  classrooms  of  the  master  teachers  and 
carry  a  full  teaching  load  the  second  semester.  The 
program  will  be  carefully  evaluated  and  its 
effectiveness  widely  shared. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Evelyn  Stephens  USE  6652776 

SUNY  Fashion  Institute  of  Tech  FY66  $22,125 

New  York.  tJY  Physics 


"Color  and  Light:  Education  in  Applied  Physics  at 
the  Fashion  Institute  of  Technology** 

This  project  will  upgrade  and  expand  instruction  in 
color  science  in  nine  associate  a.id  baccalaureate 
degree  programs  at  the  Fashion  Institute  of 
Technology  CF.I.T.).  F.I.T.  is  a  specialized 
community  college  of  hhe  State  University  of  Kew 
york.  The  understanding  of  color  in  scientific 
terms  is  an  essential  part  of  the  professional 
education  of  a  growing  number  of  full  and  part-time 
students  at  F.I.T.  who  prepare  for  careers  in 
fashion  and  its  related  Industries  and  professions. 
Beyond  the  need  for  professionally  relevant 
education ,  the  college  is  committed  to  the 
importance  of  providing  hands-on  experimentation  in 
up-to-date  laboratories  to  enable  a  wide  variety  of 
students  to  understand,  first-hand,  the  rigors, 
creativity,  and  ejtcitement  of  modem  scientific 
inquiry .  The  acquisition  of  a  computer-driven 
spectrophotometer  with  appropriate  software  and 
plotter .  portable  colorimeters ,  and  dyeing 
equipment  will  upgrade  laboratory  instruction, 
reducing  student  frustration  with  failure  of  old 
equipment  snd  increasing  the  range  of  experiments 
students  will  perform.  This  project  will  strengthen 
the  F.I.T.  model  of  integrating  professional 
education  with  relevant  instruction  in  basic 
sciences,  mathematics,  and  liberal  arts. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATIOM 


Joseph       Cristina.  Jr. 
SUK7  Erie  Community  College 
Uilliamsville.  Hy 


USE  6652002 
FY66  $50, 206 
Mechanical  Eng 


TEACHER  ENHANCFHENT  PROGRAM 


^'Acquisition  of 
Equipment** 


Computer     Aided    Drafting  (CAD) 


The  Civil  Engineering  Technology  Unit  at  this 
institution  is  acquiring  new  hardware  and  sof twar^^ 
for  their  Cc^puter  Aided  Drafting  (CAD)  Laboratory 
to  teach  a  generic  approach  to  CAD .  The  special 
objective  of  this  project  is  to  teach  disabled 
students,  with  limited  mobility,  the  necessary 
drafting  skills  required  in  conventional  drafting 
courses.  In  equipping  the  laboratory  with  16 
workstations  consisting  of  an  IBM  fs/2  Model  50 
computer,  a  color  display  monitor,  a  graphics  tablet 
and  mouse,  AUTOCAD  software  and  access  to  an  HP 
Plotter,  the  disabled  students  are  offered  training 
on  an  advanced,  industrial  CAD  system.  The  success 
of  this  project  will  potentially  create  new 
educational  opportunities  for  the  disabled. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


ERIC 


Max  Dresden 
SUWY  Stony  Brook 
Stony  Brook,  NY 


TPE    64 70 163 
FY64  $506,660 
Fir67  $  73.534 
Other  NEC 


"Project  For  the  Integration  of  Advanced  Research 
and  Teaching  in  Science  and  Hathematica*" 

**The  Integration  of  Advanced  Research  and  Teaching 
Science  and  Mathematics"  will  have  two  fourteen-day 
sessions  in  the  summer  of  1966  in  each  of  which 
fifteen  participants,  who  have  attended  previous 
summer  sessions,  will  write  materials  for  teacher 
enhancement  based  on  information  gained  in  the 
program.  The  principal  Investigator.  Max  Dresden 
will  edit .  collate  and  polish  this  material  in 
order  to  produce  a  monograph  assisted  by  five 
teachers  who  will  attend  both  summer  sessions.  This 
monograph  will  then  be  scrutinized  and  evaluated  by 
high  school  teachers  who  have  not  been  involved  in 
the  project  *  The  final  monograph  will  include  a 
general  introduction:  the  content  of  lectures,  as 
well  as  discussions,  given  during  the  projects  and 
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detailed  suggestions  that  indiv.vdual  teachers  might 
employ  to  provide  a  current  status  rePOrt  on 
sele'zted  topir-T  of  contemporary  sc:' ence  to  their 
students^ 

This  monograph,  written  by  teachers,  will  complete 
the  goals  of  the  original  project  and  make  available 
a  concrete  contribution  to  the  craft  of  science 
teaching. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Dennis  P-  Swauger  USE  8851801 

SUNY  Ulster  County  Comm  Col  FY88  $33,639 

Stone  Hidge,  NY  Chemistry 


"Computerisation  of  the  General  Chemistry 
Laboratory  at  Ulster  County  Community  College" 


Robert  L.  Lichter 
SUNY  Stony  Brook 
Stony  Brook,  NY 


RCD  8751437 
FY87  $15,000 
Recruitment 


"National  Workshop  on  the  Role  of  the  Faculty  in 
Meeting  the  National  Need  for  African-American, 
Latino*  and  American  Indian  Scholars" 

The  primary  goal  of  t\±9  workshop  is  tc  delineate 
the  r-:>le  of  graduate  university  faculty  in 
incre*r  ing  the  number  of  minority  sc^olars.  The 
impetus  is  the  status  in  minority  f;nrollment  in 
graduate  school.  Faculty  members  play  a  pivotal  role 
in  producing  scholars  through  recruitment,  financial 
aid  *  mentoring  and  guidance*  all  essential  to 
academic  success . 

The  vehicle  is  a  national  invitational  workshop 
where  specific  courses  of  action  will  be  identified 
by  75-100  partici  pants  represent  ing  acaderoia, 
industry  and  government.  Proceeding  will  be  widely 
publicised  and  outcomes  will  be  assessed .  A 
national  advisory  committee  will  aid  in  the 
implemantation  of  workshop  recommendations. 

The  focus  on  faculty  roles  is  timely  and  the  planned 
follow-up  activities  are  unique  and  should  aid  in 
the  distribution  and  implementation  of  findings. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Theodore  J.  Skaar 

SU:rY  Ulster  county  comm  Col 

Stone  Ridge,  NY 


USE  8851930 
FY98  $32,500 
Geology 


"Introduction  of  Inductively  Coupled  Plasma 
Technology  to  a  Community  College  water  Quality 
Monitoring  Program" 

The  grantee  will  purchase  an  inductively  coupled 
plasma  spectrometer  and  automatic  sample  changer. 
This  equipment  will  be  used  to  improve  instruction 
in  the  water  quality  monitoring  program.  Students 
who  are  training  to  become  water  quality  monitoring 
technicians  will  be  introduced  to  the  type  of 
instrumentation  that  now  is  used  by  commercial  and 
governmental  laboratories  to  monitor  for  trace 
pollutants  in  water  supplies » 

The  grantee  will  match  the  NSF  award  with  an  equal 
amoupt  of  funds. 


Microcomputers  are  being  interfaced  with  laboratory 
instruments  in  the  General  Chemistry  program. 
Student  involvement  is  being  maximized  In  the 
process  of  measurement,  data  acquisition,  and  data 
analysis .  The  efficiency  and  precision  of 
laboratory  measurements  is  b-  increased,  as  well 
as  the  student  interest  ar  /"^er standing  of  the 
nature  of   the  measurements  the  principles  of 

Chemistry  that  the  laborator ,.es  are  designed  to 
illustrate.  Four  data  acquisition  devices '  eight 
microcomputers  directly  connected  to  the  devices,  a 
hard  disk  drive  and  tape  backup  for  software  and 
data  storage  as  well  as  a  fiXeserver  system  are 
included.  Each  data  acquisition  device  serve?  two 
student  workstations .  The  workstations  were 
completed  with  the  purchase  of :  eight  digital 
balances  for  routine  mass  measurements,  three  bomb 
calorimeter  systems  for  calorimetric  studies  of 
foods  and  fuels,  two  spectrometers  for  routine 
quantitative  analyses  as  well  as  equilibrium  and 
kinetic  studies,  four  pressure  transducer  systems 
and  eight  thermistor  thermometer  systems  for 
temperature  measurements - 

The  grantee  is  matching  the  award  from  non-Federal 
funds. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Herbert  P.  Ginsburg 
Janine  Bempechat 
Teachers  College 
New  York,  NY 


MDR  8751665 
FY88  $110,724 
FY89  $114,333 
Studies 


"Cultut^al  Differences  in  the  Socialisation  of 
Achievement" 

This  pt:o ject  will  ejtamine  the  degree  to  which  the 
socialisation  practices  of  Asian  American  parents 
foster  motivational  and  attitudinal  tendencies  that 
contribute  to  high  achievement  in  mathematics  and 
science  in  their  children.  In  five  studies, 
spanning  grades  2-12,  Asians  are  directly 
contrasted  with  Caucasians  in  similar  environments 
on  background,  attitudes,  and  achievement,  with  due 
attention  to  socioeconomic  and  immigration  related 
influences. 

The  research  ers  have  previ  'jusly  developed 
questionnaires  to  measure  both  home  rearing 
experiences  and  naive  theories  of  education. 
Predicted  findings  are  that  by  mid-childhood, 
Asians  vill  demonstrate  precociousness  for  realism 
of  self -evaluation  and  awareness  of  their  ability 
as  compa'ced  to  their  peers.  In  the  pubertal  period 
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the  prediction  is  that  Asians  will  show  a  greater 
prevalence  of  adaptive  beliefs  and  a  lower  incidence 
of  helplessness.  In  adolescence  the  prediction  is 
that  ^3  a  concomitance  of  attribut ional  differences, 
there  is  a  rnore  mature  pattern  of  time  perspective, 
sensation  seeking,  and  the  perception  of  tasks  as 
contingent  for  success.  Throughout  the  project , 
objective  indices  of  achievenient  will  be  used  to 
evaluate  how  much  of  within-group  variance  is 
accounted  for  by  the  sociological  const i  zts ,  In 
making  recommendations  the  investigators  will  be 
sensitive  to  the  need  to  neither  homogenize 
descriptions  of  Asians  nor  overlook  negative  costs 
of  socialization  such  as  incidence  of  adolescent 
anxiety  and  depression. 


study  should  be  of  special  value  to  teachers  and 
science  education  policyn^akers  at  the  local,  state, 
:and  national  levels. 

The  FYfid  grant  is  a  supplement  to  conduct  the  U.S. 
portion  of  this  large-scale  international  survey  of 
science  education .  Data  have  recently  become 
available  for  10  or  11  countries,  including  the 
U,S,  This  supplement  will  support  the  data  editing, 
statistical  weighting,  analysis,  and  preparation  of 
a  summary  report  of  major  findings  from  the 
international  science  survey.  The  report  from  this 
project  will  result  in  important  cross-  country 
analyses  of  student  achievement  and  curriculum 
coverage  of  science  in  the  classroom. 


A  hope  of  this  project*  in  view  of  the  unaer- 
achievement  in  American  schools  in  technologically 
relevant  education,  is  to  identify  a  set  of  child 
rearing  practices  which  will  help  every  child  make 
the  most  of  educational  resources.  These  child 
rearing  practices  should  be  adaptable  by  individual 
parents  and  worthy  of  attention  by  community  leaders 
among  the  disadvantaged.  The  ultimate  aim  of  the 
project  1.'  to  suggest  a  foundation  for  intervention 
in  the  sociai  situations  which  produce  failure. 


This  supplement  will  also  permit  the  continuing 
analysis  of  U.S.  student  performance  in  science 
vis-a-vis  the  other  countries.  Specifically,  a 
report  will  be  prepared  on:  "Science  Education  in 
the  United  States  and  other  countries:  A  Report  to 
the  Public.  ** 


STUDIES  AND  ANALYSES 


Richard  M.  Molf 
Teachers  College 
New  York,  NY 


OSPA  8652162 
FY37  $40,000 
Studies 


STUDIES  AND  ANALYSES 


**Inte»:nat ional  Educational  Achievement  Association 
-  General  Assembly  Meeting" 


Millard  J.  Jacobson 
Teachers  College 
New  York,  NY 


OSPA  8470382 
FY85  $358,857 
FYe6  $364,739 
FYe7  $358,857 
FY83  $124, 500 
Studies 


"Second  Phase,  Internatio.ial  Science  Study** 

This  is  to  provide  conti,.  ing  support  for  a  three- 
year  project  conducted  ty  Columbia  Teachers  College. 
In  1963,  25  countries  joined  the  U.S.  in  an 
international  survey  of  science  achievement  - 
Columbia  University  is  now  augmenting  the  1983  U.S, 
survey  with  a  survey  of  achievement  in  science 
process  skills  and  content  -  student  and  teacher 
characteristics,  and  factors  in  the  school 
environment  that  may  affect  science  learning  in 
representative  samples  of  American  schools.  Science 
process  skills  and  science  achievement  will  be 
surveyed  in  grades  5  and  9.  Surveys  of  science 
achievement  will  be  made  for  biology  in  the  10th 
grade,  chemistry  in  the  IXth  grade,  and  for  each  of 
the  science  subjects  for  advance  science  students . 
Students,  science  teachers,  and  school  admini- 
strators in  the  schools  in  the  samples  will  respond 
to  questionnaires  dealing  with  science  and  science 
achievement  in  their  schools.  The  responses  will  be 
used  in  the  search  for  factors  associated  with 
science  achievement.  The  study  will  be  carried  out 
in  an  international  context  with  similar  data 
available  for  Japan,  Israel,  Hungary,  Singapore, 
Korea,  and  Hong  Kong,  International  data  will  be 
used  in  analyses,  and  comparisons  will  be  made  with 
results  of  similar  studies  in   1970  and  1983 ,  The 


This  project  is  supported  bV  an  interagency 
agreement  with  the  Department  of  Education.  It  is 
awarded  to  Columbia  Teachers  College  to  host  the 
1987  i^eneral  Assembly  meeting  of  the  International 
Association  for  the  Evaluation  of  Educational 
Achievement  (lEA) .  lEA  is  a  non-profit  interna- 
tional educational  research  association  that 
conducts  multi-national  studies  of  precollegiate 
achievement  ot  students  in  various  school  subjects. 
The  United  States  is  one  of  the  founding  members  of 
lEA  and  has  participated  in  virtually  all  of  its 
studies.  The  results  of  lEA  studies  have  furnished 
important  information  to  educators  and  policy- 
makers in  the  United  States,  including 
international  comparative  data  on  mathematics  and 
science  achievement  and  teaching  in  the  schools. 


STUDIES  AND  ANALYSES 

Richard  M.  Wolf 
Teachers  College 
New  York,  NY 


0$PA  8650487 
FY68  $160,629 
FY69  $312,235 
Studies 

the  Second 


"Analysis  and  Data  Preparation  for 
International  Science  Study" 


This  proposal  is  an  extension  of  analysis  of  data 
from  the  Second  International  Science  Study  (SISS>. 
SISS  is  an  international  survey  of  2-4  countries 
conducted  in  1933,  The  survey  was  repeated  in  the 
V  in  1966  because  of  poor  participation  rates  of 
s*  lools  in   the  1933  effort.   Later  analys:s  of  the 
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SISS  datfl  resulted  in  the  report  "Science 
Achievement  in  Seventeen  Countries**  *  which  has 
received  a  great  deal  of  attention^  mainly  because 
of  the  relatively  poor  performance  of  U.S.  students 
in  science  achievement. 

Under  this  grant .  in-depth  analyses  will  be 
conducted  on  the  factors  that  explain  science 
achievement  in  the  various  countries.  Some  of  these 
factors  involve  the  science  curriculum^  its 
structure  (integrated  vs .  layer-cake  approach) *  and 
the  opportunity  to  learn  and  an  estimate  of  how  much 
can  be  learned  by  certain  age  levels^  even  by  the 
bottom  25  percent  of  students.  Some  of  the  effect 
that  this  and  the  amount  of  homework  has  on 
achievement  and  in-service  training^  involvement  in 
science  projects^  the  planning  of  lessons  and  the 
relative  salaries  of  teachers  will  be  examined.  An 
the  effect  of  yet  other  variables  to  do  with  school 
organization  such  as  school  and  class  size  will  be 
examined. 

The  report  from  this  project  should  result  in 
important  international  analyses  of  student 
achieve:nent  in  science  that  will  be  useful  to 
science  educators  and  others  in  advocating  changes 
designed  to  improve  science  instruction  aud 
teaching. 

This  project  is  being  supported  jointly  by  the 
National  Science  Foundation  and  the  U*S.  Department 
of  Education. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Yngvar  M.  Isachsen 

William  B.  Rogers 

The  University  of  the  State  of  NV 

Albany,  m 


MDR  8651656 
FY37  $120. 100 
Geology 


"Geology  of  New  York  State:  A  Synopsis  for 
Precollege  Science  Students  and  Their  T#*achers;  A 
Model  for  Other  States  to  Emulate'* 

Geology  of  New  York  State  will  be  a  well 
illustrated,  two-part  publication  designed  to  lead 
the  precollege  student  into  the  world  of  natural 
science  through  get>logy.  an  approach  that 
capitalizes  on  the  f:;scinating  natural  laboratory 
that  is  just  outside  every  classroom.  A  sixty-page 
booklet  will  give  an  up-to-date  synopsis  of  the 
State's  remarkably  varied  geology.  A  large, 
full -color  sheet .  with  a  number  of  maps  on  both 
sides,  will  present  the  essence  of  the  subfect 
through  graphics .  It  will  feature  a  geologic 
highway  map  of  New  York  and  a  space-satellite 
photomap  printed  at  the  same  scale.  This  pair  will 
display  dramatically  the  control  of  geology  on 
physiography^  thus  reinforcing  the  connection 
between  the  students'  science  courses  and  the 
familiar  world. 

This  v^bii<^^tion  will  enhance  precollege  science 
learning  by  (1)  piquing  the  students*  curiosity 
about  natural  phenomena  and  providing  a  practical 
guide  to  accessible  examples;  (2)  helping  elementary 
and  secondary  earth  science  teachers  prepare  a  more 


interesting  course  by  providing  them  with  insights 
into  the  local  geology:  and  (3)  creating  a  cadre  of 
teachers  to  hold  workshops  for  their  colleagues 
throughout  the  State. 

The  project  has  potential  for  significant  impact  in 
a  number  of  areas.  These  include:  raising  the 
awareness  of  future  voters  about  their  geological 
environs  and  the  impact  of  technologies  upon  these. 
The  use  of  the  publication  by  interested  adults 
will  improve  the  public*s  awareness  and  apprecia- 
tion of  science  -  a  condition  necessary  for  science 
to  flourish  in  the  schools .  Further,  the  project 
will  provide  a  high  quality  model  for  other  states 
to  produce  similar  materials. 


Stanley  I .  Sandler 

Bruce  A.  Finlayson 

United  Engineering  Trustees  Inc 

New  York.  MY 


SEE  8715115 
FYS?  S31.400 
Chemical  Eng 


Support  of  Conference  'Xhemical  Engineering 
Education  in  a  Changing  Environment** 

The  Engineering  Foundation  Conference  **Chemical 
Engineering  Education  in  a  Changing  Environment**  is 
a  unique  attempt  at  rapidly  introducing  high 
technology  applications,  such  as  the  processing  of 
electronic  and  photic  materials.  biochemical 
processing,  the  handling  of  hazardous  materials  and 
wast  es.  biocon tain men t .  and  elect roch<  mical 
processing  into  the  standard  chemical  engineering 
curriculum.  This  will  be  done  by  having  invited 
speakers  briefly  introduce  their  technology  areas, 
and  then  discuss  one  or  two  detailed  examples  of 
the  use  of  chemical  engineering  fundamentals  to 
solve  problems  in  these  new  technology  areas*  These 
examples  and  their  solutions  will  be  in  a  form  that 
chemical  engineering  faculty  unfamiliar  with  these 
technology  areas  could  nonetheless  use  directly  in 
standard  courses  such  as  thermodynamics,  fluid 
mechanics.  mass  transfer.  kinetic  and  reactor 
des  i  gn  * 

This  project  provides  financial  support  to  allow 
chemical  engineering  faculty  to  attend  the 
Conference  "Chemical  Engineering  Education  in  a 
Changing  Environment**.  and  to  prepare  and 
distribute  the  Proceedings  of  this  Conference* 

This  project  is  funded  jointly  with  the  Directorate 
for  Engineering. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Raffaella  Borasi 
University  of  Rochester 
Rochester.  MY 


**U3ing  Errors  as  Springboards 
Mathematics  Instruction** 


MDR  8651582 
FY87  $65,594 
FY88  $80,282 

Mathematics 

for     Inquiry  in 


This  project  will  explore  strategies  for  using 
students'  mathematical  errors  that  will  examine  the 
potential     of     errors     to     motivate     and  direct 
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activities  involving  problem  generating,  problem 
solving,  and  critical  thinking.  This  is  in  contrast 
to  the  current  practice  that  focuses  solely  on 
obtaining  correct  answers  and  eliminating  errors  as 
quickly  as  possible,  A  combination  of  conceptual 
and  empirical  investigations  will  be  employed.  This 
approach  will  include  the  in-depth  study  of  several 
errors  to  unravel  their  potential  to  motivate 
creative  activities:  the  development  of 
instructional  material  which  makes  use  of  such 
potential:  a  conceptual  analysis  of  the  possibility 
of  using  errors  as  motivation  and  means  for  inquiry 
with  different  audiences:  the  analysis  of  students* 
reactions  to  implementations  of  the  strategy  in 
instructional  contexts  at  the  secondary  level,  both 
in  natural  classroom  settings  and  in  ^'teaching 
experiments'*  with  small  groups. 

Findings  from  this  research  should  assist  in 
understanding  the  role  of  errors  in  education  and 
lead  to  further  occasions  in  mathematics  instruction 
for  crucial  activities  such  as  problem  solving  and 
critical  thinking.  Though  this  project  will  focus  on 
the  use  of  errors  in  mathematics  instruction  at  the 
secondary  level ,  it  will  create  the  basis  for  the 
application  of  a  reconstructed  view  of  the 
educational  role  of  errors  with  other  audiences  and 
in  other  subject  areas. 


COLLEGE  SCIENCE  INSTRUMEHTATION 

William  F.   Pfeiffer  USE  3851770 

Utica  College  of  Syracuse  Univ  FYBS  $25,639 

Utica,  NY  Chemistry 


"Fourier  Transform  Infrared  (FTIR)  Spectroscopy  in 
Undergraduate  Laboratories** 

The  project  is  a  major  step  in  the  continuing 
enhancement  of  the  inorganic  and  instrumental 
capabilities  of  the  Chemistry  program,  A  FTIH 
spectrometer  and  associated  computer  software  has 
been  purchased  for  use  by  the  students  in  the 
laboratories  beyond  the  Freshman  courses ,  The 
students  are  thereby  gaining  direct  experience  with 
a  modern  spectrometer  and  benefit  from  its  speed 
and  accuracy  in  their  laboratory  assignments ,  The 
students  are  also  gaining  direct  experience  with 
the  power  and  convenience  of  the  computational 
routines  that  are  possible  with  digitized  data^ 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


TEACHER  PREPARATION  PROGRAM 

Herbert  P,  Ginsburg 
University  of  Rochester 
Rochester ,  NY 


"'Children's  Mathematical  Thinking : 
For  Educators" 


TPE  8550880 
FY85  5334,758 
FY86  $  20,305 
Fy88  $  37,227 
Mathematics 

Vi  deo  Workshops 


This  award  is  a  supplement  to  the  NSF  Grant 
MDR-8470191,  Children's  Mathematical  Thinking:  Video 
Workshops  for  Educators.  The  purpose  of  the  original 
project  was  to  develop  and  evaluate  a  series  of 
videotape  workshops  for  elementary  mathematics 
educators  based  on  research  and  theory  concerning 
the  development  of  children's  mathematical  thinking. 
As  a  result  of  that  award  the  following  material  has 
been  deve  lope  d 

*A  series  of  12  edited  videotapes  of  "clinical 
interviews"  that  illustrate  aspects  of  children's 
mathematical  thinking, 

*A  set  of  written  workshop  manuals  to  accompany  the 
taped  material  for  use  by  workshop  leaders. 

*A  collection  of  reading  materials  to  complement  and 
supplement  the  workshop  content. 

This  supplement  will  provide  funds  for  testing  the 
material  so  that  it  can  be  further  refined  before 
large  scale  dissemination  is  begun. 


COLLEGE  SCIENCE  INSTRUMEMTATION 

Janet  K,  Andrews  USE  8750798 

Vassar  College  FY87  $14,576 

PoughkeePsie.  NY  Psychology 


"Enhancement  of  Laboratory 
Perception  and  Cognition" 


Facilities    in  Human 


This  project  will  assist  the  Vassar  College 
psychology  department  in  modernizing  and  expanding 
its  laboratory  facilities  in  human  perception  and 
cognition.  There  is  a  strong  need  for  this 
enhancement  due  to  curricular  expansion  and  student 
interest  in  this  growing  subarea  of  psychology, 
particularly  given  recent  changes  in  major  require* 
ments.  Students  in  psychology,  biopsychology,  and 
cognitive  science  will  benefit  from  the  use  of 
computerized  stimulus  presentation  and  data 
collection,  graphics,  voice  synthesis,  eye  movement 
tracking,  and  data  loggers  through  intermediate  and 
laboratory  courses  in  perception  and  cognition  and 
student  independent  work  in  these  areas.  Available 
facilities  and  expertise  will  allow  for  optimal  use 
of  this  equipment  to  illustrate  central  methodo- 
logical techniques  in  the  current  study  of  human 
perception  and  cognition  through  exercises  and 
demonstrations  as  well  as  more  independent  student 
research .  The  scient  i  f ic  e ducat  ion  of  a 
significant  number  of  undergraduates ,  particularly 
women,  will  be  enhanced  in  the  context  of  a  high 
quality  liberal  arts  institution  which  has  the 
resources  and  commitment  to  support  this 
initiative , 
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COLLEGE  SCIENCE  IHSTRUMENTATION 

Mark  h.  Schlesstnan 
Vassar  College 
Poughkeepsie.  IT£ 


USE  8852608 
Fy88  $48,900 
Biology 


'Equipment  for  Teaching  and  Student  Research  in 
Plant  Ecology  and  Evolutionary  Biology" 

The  equipment  purchased  through  this  project  is  to 
improve  laboratory  instruction  and  enhance  oppor- 
tunities for  undergraduate  student  research  in  Plant 
Ecology  and  Evolutionary  Biology.  Several  function- 
ally related  items  being  installed  include  plant 
growth  chambers,  balances a  portable  photosynthesis 
system,  a  portable  leaf  area  meter,  and  a  data  ^ 
logger.  This  new  equipment  responds  to  increased 
student  interest  in  ecology  and  evolutionary  biology 
by  assisting  the  faculty  to  (i)  introduce  new 
courses  in  Agnatic  Biology  and  Population  Biology, 
(2)  add  ^  new  laboratory  component  to  the  existing 
Evolutionary  Biology  course,  and  (3)  improve  labora- 
tory instruction  in  five  other  existing  courses. 

In  the  instructional  laboratories,  the  new  equipment 
is  being  used  a  variety  of  exercises  that  include 
investigations  of  the  effects  of  environmental  para- 
meters on  plant  growth,  development,  and  metabolism; 
experimental  studies  of  plant  competition  under 
controlled  environmental  conditions;  and  studies  of 
the  inheritance  of  traits  affected  by  many  genes. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  IHSTRUKENTATION 
Lawrence  W,  Ward 

Webb  Institute  of  Naval  Architecture 
Glen  Cove,  NY 


USE  8750485 
Fy87  $15,726 
Civil  Eng 


^^Improvement  of  a  Model  Towing  Tank  for 
Undergraduate  fJaval  Architecture  Laboratory** 


an 


This  project  is  to  build  a  unique  model  towing  tank 
facility  by  the  adtlition  of  new  transducers,  data 
acquisition,  recording  and  analysis  equipment  to  an 
existing  tank.  The  resulting  equipment:  will  allow 
students  to  run  experiments  similar  to  those 
commonly  done  in  Industry,  The  new  junior  year 
engineering  laboratory  course  is  part  of  a  major 
revision  of  the  overall  curriculum  in  the  field  of 
navel  architecture  and  marine  engineering. 


COLLEGE  SCIENCE  IHSTRUMENTATIOW 

Christopher  T,  Bailey 
Wells  College 
Aurora,  UY 


USE  885138J 
FY88  $14,640 
Ch emistry 


Inorganic  Chemistry  for  Undergraduates; 
Instruments" 


Necessary 


This  small  liberal  arts  college  for  women  with  a 
strong  tradition  of  training  women  in  the  sciences 
is  reintroducing  a  course  in  Inorganic  Chemistry  and 


requiring  it  for  the  Chemistry  major.  The  course, 
as  it  is  being  offered,  is  open  to  students  of 
sophomore  standing  or  higher.  The  instruments 
necessary  for  an  undergraduate  course  in  Inorganic 
Chemistry,  a  fast-scan  UV/Vis  Spectrophotometer,  an 
Atomic  Absorption  Spectrometer .  and  ^  Magnetic 
Susceptibility  Balance,  were  chosen  due  to  the  ease 
of  obtaining  and  interpreting  data,  and  the  ability 
of  these  instruments  to  examine  both  gross  physical 
properties  and  molecular  and  atomic  properties.  The 
experiments  being  performed  with  these  instruments 
reinforce  or  substantiate  the  concepts  introduced 
in  the  classroom,  rather  than  simply  giving  the 
student  "experience**  doing  a  particular  manipula- 
tion or  using  the  particular  instrument.  For  most 
experiments  the  students  are  working  independently 
in  obtaining  certain  data,  but  then ,  as  a  class, 
share  and  evaluate  the  data  in  discovering  and 
developing  patterns.  By  allowing  sophomores  to  take 
this  course  they  are  hoping  to  give  more  students 
the  opportunity  to  pursue  advanced  studies  in 
Inorganic  Chemistry. 

The  gran*:ee  is  matching  the  award  from  non-Federal 
sources. 


TEACHER  ENHANCEMENT  PROGRAM 
Jo  Sanders 

Women's  Action  Alliance 
New  york,  NY 


TPE  8751555 
FY88  $248,288 
Computer  Science 


**New  York  State  Computer  Equity  Project** 

This  project  will  promote  computer  equity  for  girls 
in  middle  school ,  The  first  phase  of  the  project 
will  develop  training  materials  that  will  enable 
school  district  computer  coordinators  to  conduct 
faculty  workshops  on  computer  equity  and  to  guide 
the  implementation  of  computer  equity  strategies  in 
schools  in  their  districts.  These  strategies  are 
based  on  the  premise  that  the  best  way  to  interest 
girls  in  computers  is  to  introduce  them  first  to 
elementary  applications,  such  as  word -processing, 
and  then  to  lead  them  to  higher-level  uses.  The 
training  materials  will  consist  of  a  workshop 
Leader's  Guide,  a  two-hour  workshop  that  discusses 
the  causes  of  the  "computer  gender  gap**  and  summa- 
rizes strategies  for  closing  it, 

in  the  second  phase  of  the  project,  these  materials 
will  be  pi  lot- tested  in  four  school  districts  in 
New  York  State.  A  computer  coordinator  and  an 
administrator  from  each  district  will  first  attend 
a  two-day  training  session  that  will  prepare  them 
to  conduct  the  two  workshops  for  teachers  in  tneir 
districts .  Each  test  school  will  then  develop  and 
implement  its  own  computer  equity  program. 

The  project  will  be  evaluated  by  its  impact  on 
girls  *  interest  and  achievement  in  mathematics, 
science,  and  computer  science.  Data  will  be 
collected  about  voluntary  computer  use  by  boys  and 
girls  and  about  enrollments  in  elective  courses  in 
mathematics,  science ,  and  computer  science. 

The  Women's  Action  Alliance  and  the  participating 
school  districts  are  contributing  an  amount  in 
cost-sharing  that  is  equal  to  26%  of  the  NSF  award. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 

Helen  M.  Stone 
Science 
Ben  L  Smith  High  School 
Greensboro,  (tc 


Jeaa  F.  Taylor 
Mathematics 
John  T  Hoggard  High  School 
Milmington.  NC 


i9dd 


C  E 


Mallis  Green 
Mathematics 
Jordan  High  School 
Durham.  tfC 


Philip  R.  Dail 
Science 
Garner  Senior  High  School 
Garner-  NC 


COLLEGE  SCIENCE  INSTRUMENT AT I OW 

Milliam  C.  Bauldry 
Appalachian  State  University 
Boone .  HQ 


USE  3353035 
FY33  $45,630 
Mathematics 


"Mathematical  Sciences  Microcomputer  Teaching 
Laboratory" 

The  Mathematical  Sciences  Department  will  construct 
a  mathematical  science  microcomputer  teaching 
laboratory  fov  their  calculus  and  discrete 
mathematics  sequences. 

ftn  electronic  classroom  of  interconnected  student 
workstations .  printers  and  instructor  demonstration 
unit  will  provide  instant  computer  access  during 
lectures.  The  laboratory  will  be  used  by  students  to 
conduct  experiments  and  complete  out-of "Class 
assignments . 

Members  of  the  faculty  have  developed  a  new 
curricula,  software  and  are  writing  a  Calculus 
Laboratory  Manual. 

The  grantee  is  providing  a  slightly  greater  sum 
obtained  from  non-  Federal  sources. 


Milan  C.  Buncick 
Appalachian  State  University 
Boone .  NC 


USE  3352935 
FY33  $22,393 
physics 


"Thin  Film  Deposition  and  Etching  Facility  for 
Undergraduate  physics  Students" 

The  grantee  Institution  will  purchase  a  high-vacuum 
pumping  station,  an  RF/DC  sputtering  system,  and  an 
electron  beam  evaporation  and  etching  system.  This 
e<|uipment  will  be  used  to  improve  instruction  in 
upper-division  physics  laboratory  courses . 
Experiments  in  vacuum  technology  and  thin  film 
properties  will  be  introduced,  and  microstructures 
fabricated  with  the  e<juipment  will  be  used  in  new 
experiment s  in  opto- elect r on ics.  Advanced 
undergraduate  students  also  will  use  the  equipment 
for  individual  projects. 

The  grantee  will  match  the  HSF  award  with  an  equal 
amount  of  funds ' 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Daniel  B.  Caton 

Appalachian  State  University 

Boone ,  NC 


USE  3352993 
FY33  $100,000 
Astronomy 


"A  Modern  Technology  Telescope  for  Undergraduate 
Student  Projects  and  Research  " 

A  modern  telescope  that  incorporates  many  advanced 
technology  features  will  be  acquired  for  use  by 
undergraduate  Physics/Astronomy  majors .  These 
students  will  use  the  telescope  to  learn  research 
techniques  in  observational  astronomy,  in  addition 
to  acquiring  valuable  original  scientific  data. 
Students  will  make  their  own  observations,  analyze 
the  data,  and  prepare  the  results  for  publication. 
In  addition.  they  will  learn  first-hand  the 
operation  of  modern  astronomical  instrumentation* 

The  telescope  will  be  installed  at  Appalachian 
State  University's  Dark  Sky  Observatory,  located  in 
the  mountains  of  western  Korth  Carolina.  The 
telescope  will  be  equipped  with  a  variety 
auxili  ary  instruments,  which  exist  presently  or 
which  will  be  acquired  with  university  funds.  These 
include  a  photometer  to  measure  the  brightness  of 
variable  stars  and  a  CCD  video  camera  to  acquire 
images  of  stars,  galaxies,  quasars,  and  comets.  A 
spectrograph  will  be  i!sed  to  obtain  stellar  spectra 
of  sufficient  quality  to  determine  a  star's 
spectral  type  (temperature  and  size). 

Observations  and  instrument  control  will  be  done 
remotely  from  a  warm-room,  in  much  the  same  style 
as  modern  research  observatories.  Students  will 
also  explore  the  possibility  of  remote  control  of 
the  observatory  from  campus.  via 
telecommunications .  Thus .  the  newer  and  larger 
telescope  will  not  only  replace  the  function  of  the 
obsolete  telescopes  currently  at  the  site,  but  it 
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will  also  take  a  great  step  forward  into  the  next 
generation  of  telescope  instrumentation. 

The  grantee  institution  is  matching  he  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIEHCE  INSTRUMENTATION 

yilliam  A.  Imperatore  USE  8750863 

Appalachian  State  University  FYS?  S12,617 

Boone,  NC  Geography 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mary  U,  Connell 

Appalachian  State  University 

Boone,  NC 


USE  6353233 
Fy63  S20, 724 
Biology 


^'Undergradua  t  e  I  nvestiga  ti  ve  Laboratories 
Undets  tan  ding  Physiological  Systems** 


for 


The  areas  of  Cellular/Molecular  Biology  and 
Physiology  are  becoming  increasingly  difficult  to 
teach  because  of  the  rapid  advance  of  knowledge  and 
the  technical  methodologies  they  employ.  Compounding 
the  already  difficult  task  of  instruction  is  the 
students '  lack  of  understanding  of  hou  to 
investigate  physiological  systems .  These  facts  lead 
to  the  two  main  objectives  addressed  in  the  present 
effort  to  improve  instruction  in  the  affected 
laboratories : 

<1)  To  give  students  experience  with  suitable 
equipment  in  order  to  develop  their  understanding 
the  behavior  of  physiological  systems  (using  an 
instrument  not  only  develops  a  stvident "  s  lab  skills; 
it  encourages  the  development  of  a  sophisticated 
understanding  of  the  concept  or  system  which  cannot 
happen  in  any  other  way). 

(2)  To  provide  the  student  with  a  laboratory 
experience  that  is  investigative  in  nature. 

In  order  to  accomplish  these  objectives,  the 
Cellular /Molecular  and  Physiology  laboratories  are 
being  restructured  by  developing  three  different 
types  of  labs:  Concepts-Skills.  Inquiry*  and 
Investigative.  These  facilitate  the  explotation  of 
topics  in  the  lab  which  previously  could  be  pursued 
only  in  lecture . 

The  above  changes  are  intended  to^ 

1 )  increase  the  student  understanding  of  the 
conceptual  framework  upon  which  a  physiological/ 
cellular /molecular  investigation  is  based: 

2)  increase  the  students'  ability  to  work  with  the 
type  and  quality  of  data  gathered  in  cellular/ 
molecular  and  physiological  investigations: 

3)  develop  in  the  students  a  sense  of  inquiry, 
understanding  and  appreciation  of  the  functional 
aspects  of  Cellular /Molecular  Biology  and 
Physiology;  and 


4)  increase 
abilities , 


the     student  s ' 


owt!  investigative 


"Enhancement  of  Computer  Cartography  Instruction 
and  Laboratory" 

The  Department  of  Geography  and  Planning  at 
Appalachian  State  University  has  begun  the 
implementation  of  a  plan  for  improved  instruction 
in  the  area  of  computer  assisted  cartography.  The 
equipment  requested  for  this  project  is  needed  for 
the  nejtt  phase  In  the  evolution  of  its 
instructional  capabilities  in  computer  mapping 
technology.  Students  will  work  on  projects  in 
which  they  will  generate  digit  files  of  geographic 
entities  of  varying  size  and  scale:  produce  high 
quality  choropleth  and  overlay  maps  of  large  data 
bases  using  commercially  available  map  bases: 
generate  maps  at  different  scales;  combine  maps  of 
different  scales  on  a  single  page;  change 
perspectives  of  computer  generated  maps:  and  use 
geographic  information  system  analysis  techniques. 
Students  will  also  receive  experience  with  a  large 
format  digitizing  tablet  and  multi -pen/multi-color 
plotter  which  is  standard  in  public  and  private 
agencies  which  employ  geographers^  planners^ 
draftsmen^  designers  and  other  scientists  who  work 
with  spatial  Information,  This  project  is 
responsive  both  to  trends  in  the  discipline  and 
advances  in  the  available  technology. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Karl  C.  Mamola 

Appalachian  State  University 
Boone,  NC 


USE  8750796 
FYS?  S13,149 
Physics 


The  grantee  institution  is  matching  the  nSF  award 
with  an  equal  sum  obtained  from  non-^Federal  sources. 


"Modern  Optics  Equipment  for  Undergraduate 
La  bora  tories" 

Appalachian  State  University  will  upgrade  optics 
laboratories  for  undergraduate  instruction,  A 
modern  optics  laboratory  will  be  instrumented  for  a 
senior -lev el  course.  Optics  and  Optoelectronics . 
The  laboratory  component  of  this  course  will 
include  traditional  experiment::  in  geometrical  and 
physical  optics  but  will  emphasize  contemporary 
topics  in  optical  science  such  as  lasers,  fiber 
optic  communication,  and  holographic  techniques . 
An  important  part  of  the  laboratory  work  will  be 
the  use,  in  selected  experiments,  of  microcomputers 
for  data  acquisition  and  instrument  control  as  well 
as  for  data  analysis.  The  computer  hardware  and 
some  of  the  neceissary  optics  equipment  has  already 
been  acquired.  All  of  the  experiments  have  been 
designed  and  developed  and,  to  the  ejttent  possible, 
tested  with  the  limited  equipment  on  hand. 
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A  number  of  classical  optics  experiments  currently 
performed  in  existing  upper-level  physics  laboratory 
courses  will  elso  be  upgraded  by  supplementing  or 
replacing  some  older  one-of -a-kinc^  apparatus  with 
present  generation  equipment .  Introductory  courses 
for  science  and  pre^  engineering  majors  and  others 
will  also  be  improved  by  the  project. 


TEACHER  EHHANCEMEHT  PROGRAM 

H.  William  Paul 
Harriet  Cornwell 
Appalachian  State  Univtr'iity 
Boone,  MC 


TPE  8651498 
Fy36  $132,242 
FYSa  $  LI. 353 
Mathematics 


"Northwest  Region  Mathematics  Teaching  Enhancement 
Program" 


This  four-year  project  will  strengthen  the 
mathematics  backgrounds  and  teaching  skills  of  sixty 
mathematics  teachers  from  grades  9-12  in  northwest 
Korth  Carolina .  The  project  is  now  completing  its 
second  year.  Each  summer,  two  intensive  courses  are 
offered^  each  meeting  for  5  hours  per  day  for  ten 
days ,  Some  of  these  courses  are  taught  by  one 
faculty  member  and  some  by  a  team  of  two  faculty 
members . 


IHSTRUCTIONAL  MATERIALS  DEVELOPMENT 

L.  M.   Perry  MDR  3751110 

Gary  Kader  Fye7  $169,994 

Appalachian  State  University  Mathematics 
Boone .  NC 


"Simulation  in 
Computing  ($*1*M- 


Mathematics 
-P.A.C. ) " 


Probability  and 


This  project  is  a  response  to  mounting  evidence 
that  the  secondary  school  curriculum  does  not 
provide  adequate  experiences  in  mathematical 
modeling^  problem  solving^  the  probability 
concepts^  The  proposed  instructional  design 
emphasizes  an  eight  step  simulation  model  building 
process,  and  the  process  of  exploring  simulation 
models  as  a  strategy  for  developing  problem  solving 
skills  and  for  understanding  probability  concepts. 

The  approach  to  development  of  the  materials  is 
comprehensive:  consideration  is  given  to  the 
students  teache^~.  and  teacher  training^  with 
special  attention  given  to  the  teacher's  role  in 
influencing  instructional  styles  and  curriculum 
change . 

The  materials  for  implementing  the  instructional 
design  and  strategy  include  a  student  manual . 
teacher  manual,  and  teacher  training  manual.  These 
printed  materials  will  be  accompanied  by  computer 
software  and  instructional  fields  for  use  by 
teacher  and  student. 


COLLEGE  SCIEHCE  INSTRUMENT ATI OH 


Edward  G.  Pekarek 
Appalachian  State  University 
Boone .  NC 


USE  8852020 
FYSa  S16,175 
Computer  Science 


"Computer  Operating 
Improvement  Project*' 


Sy s  t  ems  Instructional 


COLLEGE  SCIENCE  INSTRUMENT ATI OH 

Stephen  D.  Williams  USE  6750809 

Appalachian  State  University  Fy87  S20.050 

Boone ,  NC  Chemi  St  ry 


This  project  permits  undergraduate  students  in 
Computer  Science  to  experiment  with  practical 
operating  systems  programming  in  a  laboratory 
environment.  Working  in  teams,  students  both  modify 
and  enhance  an  existing  operating  system.  The 
laboratory  that  supports  this  project  includes  PC-AT 
clones  (with  floppy  and  hard  drives)  running  the 
MINIX  operating  system.  The  laboratory  experience 
permits  students  to  gain  practical  knowledge  about 
operating  systems .  knowledge  that  is  often 
overlooked  in  a  traditional  operating  systems 
course. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee . 


"Gas  Chromatography /Mass  Spectrometry  in  an 
Undergraduate  Chemistry  Curriculum'* 

The  Chemistry  Department  at  Appalachian  State 
University  has  recently  acquired  an  ion  trap  mass 
spectrometer  and  a  microcomputer  system  which  when 
interfaced  with  a  gas  chroma tograph  affords 
undergraduate  students  opportunities  to  expand 
their  experience  with  modern  instrumentation. 
Student  use  of  this  system  is  an  integral  part  of  a 
course  in  natural  products  chemistry^  and  one 
devoted  to  the  use  of  computerized  instrumentation. 
In  addition,  the  instrument  is  used  in  introductory 
courses  as  a  lecture  demonstration  tool  and  es  a 
qualitative  and  quantitative  tool  in  the  organic 
chemistry  laboratory. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


Michael  J*  McLeod 
Belmont  Abbey  College 
Belmont,  NC 


USE  8851571 
FY8e  $11,650 
Biology 


Felix  A .  Carroll 
Davidson  College 
Davidson,  NC 


USE  8750021 
FYe7  $9,921 
Chemistry 


"Equipment  for  an  Undergraduate  Laboratory  Program 
in  Cellular  Biology" 

The  Biology  Department  is  updating  and  modernizing 
its  Cell  Biology  course,  particularly  the  laboratory 
component,  as  part  oE  a  general  shifting  oE  emphasis 
in  the  departmental  curriculum.  This  is  being 
accomplished  in  part  by  obtainii  Instrumentation 
needed  to  perform  experiments  in  cell  function  and 
in  DNA  structure  and  function ,  These  areas  are 
important  to  a  modern  course  in  Cellular  Biology, 

Previously  the  laboratory  portion  oE  the  Cell 
Biology  course  was  organized  in  a  classical  manner, 
with  a  minimum  oE  experimentation  and  analysis,  with 
the  acquisition  of  the  new  equipment,  the  course 
uses  the  accumulation  and  interpretation  of 
experimental  results  to  illustrate  concepts  and 
material.  These  instruments  also  are  useful  in  the 
Genetics  and  Biochemistry  courses.  The  equipment 
includes  a  refrigerated  centrifuge,  microcentrifuge, 
analytical  balance,  pK  meter,  and  gel 
electrophoresis  apparatus ,  With  the  new  equipment , 
undergraduates  perform  ba^^ic  experiments  on  DNA. 
These  include  the  mapping  of  restriction  fragments, 
and  analyses  of  enzyme  actions  and  kinetics. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


"Improving  Undergraduate  instruction  in  Chemistry 
Through  thtf  Use  of  a  Photodiode  Array  Ultraviolet- 
Visible  Spectrophotometer" 

The  recent  acquisition  of  a  photodiode  array 
ultraviolet-visible  spectrophotometer  is  being  used 
in  the  teaching  of  chemical  principles  and 
laboratory  techniques  to  chemistry  majors,  other 
science  majors  and/or  premedlcal  students*  and 
non-science  majors  at  Davidson  College,  The  spt  >d 
of  the  instrument  allows  complete  spectra  to  be 
acquired  within  seconds^  displayed  on  a  monitor, 
stored  on  disk,  mathematically  manipulated,  and 
printed.  The  instrument  is  being  used  for  kinetic 
experiments  that  require  absorption  values  at  more 
then  one  wavelength  to  be  measured  simultaneously. 
It  also  serves  as  a  detector  for  high  performance 
liquid  chromatography /  thus  introducing  students  to 
principles  of  chromatography- spectrophotometry. 
Chemistry  majors  study  the  principles  of  operation 
of  this  computer-controlled  instrument ,  vfith 
empha^^i^  on  concepts  of  digital  electronics^ 
inf\,rument  control,  data  file  structures^  end  data 
transfer  operations.  The  instrument  is  also  used  In 
si  udent  reseat c-h  projects  involving  organic 
photochemical  reactions,  the  characterization  of 
transition  metal  complexes,  and  investigation  of 
the  function  of  proteins. 


COURSE  AND  CURRICULUM 


COLLEGE  SCIENCE  INSTRUMENTATION 

Steven  J,  Coggin 
Michael  J.  Baranski 
Catawba  College 
Salisbury,  NC 


USE  8750396 
FY87  $30,256 
Biology 


"Modern  Cellular  and  Molecular  Biology  in  the 
Undergraduate  Curriculum** 

Modern  Cellular  Biology  and  Ge  letics  courses  for 
majors  are  being  developed  with  the  purchase  of 
major  instruments  including  a  tabletop 
ultra centrifuge^  a  high  speed  refri  ger at ed 
centrifuges  three  general-use  spectrophotometers  and 
five  phase  contrast  microscopes. 

The  equipment  is  being  used  in  the  preparation  of 
cell  extracts  and  enzyme  assays,  plasmid 
purification,  recombinant  DNA  techniques,  organelle 
isolation,  the  observation  and  experimental 
manipulation  of  cell-cell  interactions  using  animal 
gametes,  and  for  various  undergraduate  research 
topics  in  Cellular  and  Molecular  Biology, 


ERIC 


Lawrence  C.  Moore,  Jr. 
David  A,  Smith 
Duke  University 
Durham,  NC 


USE  6814063 
FY88  $20,000 
Mathematics 


"Development  of  Calculus" 

In  a  cooperative  venture,  Duke  University  and  the 
North  Carolina  School  of  Science  and  Mathematics  - 
a  high  school  -  will  develop  a  detailed  syllabus 
for  a  new  Calculus  curriculum. 

Both  schools  will  experiment  with  the  use  of 
computer  algebra  systems  and  prepare  sample 
modules.  Duke  University  Mill  run  a  small  prototype 
calculus  laboratory  for  the  development  and  testing 
of  interactive  experiments  and  writing  as  a 
learning  tool  in  mathematics. 

Central  themes  will  include  appropriate  use  of 
mathematical  and  physical  tools ,  identification  of 
a  concept  and  its  inverse^  use  of  transformations, 
and  relationships  between  calculus  and  real  world 
problems  - 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 
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RESEARCH  IN  TEACHING  AND  LEARNING 

Robert  N.  Sawyer 
Gordon  E.  Stanley 
Dulce  University 
Durham,  NC 


MDR  8751410 
FYB7  $69,937 
Mathematics 


"A  Conference  on  Academic  Talent:  Developing  Talent 
in  Mathematics,  Science  and  Technology" 

In  recent  years  we  have  seen  renr^wed  interest  in 
increasing  the  pool  of  individuals  who  are  capable 
of  solving  problems  in  mathematics,  science  and 
technology.  This  search  for  talented  persons  has 
brought  with  it  increased  attention  to  the  deficits 
of  current  identification  models  and  of  largely 
unproductive  teaching/nurturing  practices. 

A  three  day  conference  involving  approximately 
twenty  of  the  nation' s  best  scholars  and  most 
productive  individuals  in  the  areas  <^f  human 
in  tell igence .  development  al  theory ,  academic 
precocity  and  talent  in  mathematics  and  science,  and 
institutional  and  governmental  leadership  will  be 
convened  to  focus  on  factors  involved  in  identifying 
and  facilitating  the  expression  of  high  academic 
ability.  The  conference  will  explicate  critical 
issues  in  the  area  of  gifted  and  talented  education 
and  propose  priori  ties  for  research  and  policy . 
Conference  papers  will  be  made  available  to  the 
mathematics  and  science  education  communities 
through  written  conference  proceedings. 

The  proposed  conference  will  provide  much  needed 
attention  to  the  current  policies  and  practices 
affecting  the  development  of  mathematical  and 
science  talent  in  this  country.  An  increased 
emphasis  on  identi fying  and  nurturing  t.ilent  from 
previously  underserved  and  underrcpresented  groups 
will  also  be  evident. 


schemes  for  presenting  tabular  and  graphical  data 
as  electronic  music  and  now  seek  to  extend  that 
work  to  develop  methods  that  can  be  used  to  assist 
in  the  detailed  analysis  of  infrared  spectra .  A 
central  feature  of  this  project  will  be  the  use  of 
chemometric  techniques  to  select  features  from 
intrared  spectra  which  can  distinguish  organic 
functional  groups  and  present  these  features  as 
auditory  patterns  that  will  enable  a  listener  to 
discern  whether  or  not  certain  functional  groups 
are  likely  to  be  present  in  a  particular  molecule. 
An  essential  part  of  this  research  will  be  the 
determination  of  the  features  of  the  spectra  to  be 
used  for  generating  the  sound  patterns. 

This  research  has  broad  applications  to  chemistry 
and  other  experimental  fields  in  science  and 
engineering.  Additionally,  this  project  is 
important  to  Foundation  activities  in  both  the 
Science  and  Engineering  Education  and  Computer  and 
Information  Science  and  Engineering  Directorates . 
The  techniques  to  be  developed  in  this  research 
could  be  useful  to  sighted  as  well  as  to  visually 
impaired  scientists. 

This  proJ<^ct  is  co-^funded  with  the  MSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


COLLEGE  SCIEHCE  INSTRUHENTATIOH 
R.  P.  Sinha 

Elizabeth  City  State  Univ 
Elizabeth  City.  HC 


USE  8351190 
FYSS  $5,551 
Geology 


APPLICATIONS  OF  ADVANCED  TECHHOLOGIES 

David  Lunney  TPE  8722944 

Robert  C.  Mor%ison  FYSB  $80,000 

East  Carolina  University  Chemistry 
Greenville.  MC 


""Functional  Group  Analysis  of  Infrared  Spectra  Using 
Auditory  Pattern  Recognition*" 

This  project  is  in  the  general  area  of  analytical 
and  surface  chemistry,  broadly  defined.  The  thrust 
of  this  experimental  activity  is  an  investigation  of 
approaches  to  extracting  molecular  functional  group 
information  from  infrared  spectra  and  presenting 
this  information  as  auditory  patterns,  primarily  for 
the  benefit  of  visually  impaired  scientists.  These 
investigators  have  previously  developed  several 


""Dual  Polarizing  Microscopy  for  Undergraduate 
Teaching  Program 

The  Department  of  Geoscicnces  will  purchase  a  dual 
ocular  polarizing  microscope  with  television 
monitor  and  ancillary  equipment .  This  instrument 
will  be  used  primarily  to  improve  instruction  in 
three  upper » division  Geology  courses:  Mineralogy* 
Optical  Mineralogy,  and  Petrology.  It  will  allow 
instructors  to  demonstrate  the  properties  of  both 
coarse  and  fine  grained  mineral  specimens  to  the 
classes.  It  also  will  allow  the  Instructor  and 
student  to  observe  specimens  simultaneously  to 
ensure  that  the  student  correctly  interprets  the 
various  features  of  the  specimens. 

The  grantee  institution  is  one  of  three 
historically  blacic  insti  tutions  offering  an 
undergraduate  degree  in  Geology.  The  pjcr  award  will 
be  matched  by  an  equivalent  amount  from  the 
grantee. 
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PRIVATE  SECTOR  PARTHERSHIPS 

Samuel  S^  Smith 
lona  Tyson 
Richard  Marshall 
Anne  Garrett 
Haywood  County  Schools 
Uaynesville,  KC 


TPE  SS51026 
Free  $  54.600 
FYS9  $109,200 
EnvironmetitE  I 


survey  design  will  also  be  provided  so  that  policy 
makers  and  program  personnel  will  be  better  able  to 
Judge  the  adequacy  of  survey  efforts  and  decide 
when  policy  changes  are  indicated. 


COLLEGE  SCIENCE  IKSTRUMENTATIOK 


"Student  Perspectives  on  Waste  Management  and 
Environmental  Concerns" 

Local  industry,  government ,  and  college  personnel 
will  work  with  the  Haywood  County  Schools  to  develop 
curriculum  materials  and  activities  which  will 
integrate  local  waste  control  and  environmental 
issues  into  science  and  mathematics  classes  for 
grades  4-12.  Teachers  will  be  trained  to  use  the 
materials  through  inservice  programs,  visits  to 
industrial  and  municipal  sites^  and  interaction  with 
industry  and  governmental  scientists  and  engineers. 
When  the  materials  are  put  into  use  in  the  classes^ 
students  will  be  involved  in  site  visits,  external 
activities,  and  research  projects  in  addition  to 
in-class  activities.  The  dual  objectives  are  to 
teach  the  students  about  these  real-vrorld  problems 
and  to  show  them  how  mathematics  and  science 
knowledge  are  important  in  dealing  with  community 
and  societal  concerns. 

Cost  sharing  by  the  partners  will  total  26%  of  the 
KSF  funding. 


Geoffrey  L.  Wilson  USE  6750623 

Johnson  C  Smith  University  FY87  S17,767 

Charlotte.  KC  Physics 

^^Enhancement  of  the  Laboratory  Experience  in 
Introductory  Physics  Courses  through  the  Use  of 
Computers" 

Physics  is  both  an  experimental  and  a  theoretical 
science,  involving  an  interplay  between  observed 
phenomena  and  their  description  in  mathematical 
terms.  Thus  a  substantial  laboratory  experience  is 
an  essential  component  in  a  proper  study  of  and 
understanding  of  the  discipline.  Johnson  C,  Smith 
University  will  improve  the  qualit*^  of  its 
undergraduate  laboratory  instruction  in  Physics  by 
replacing  outmoded  equipment  with  personal 
computers.  These,  with  appropriate  interfacing 
devices,  will  be  used  as  measuring  instruments  to 
collect  data  from  the  students'  experiments,  and 
also  as  tools  for  analyzing  the  data  and  presenting 
the  results.  The  new  laboratory  program  is 
expected  to  increase  student  interests  and  thereby 
student  confidence  and  competence,  and  to  attract 
uncommitted  students  towards  a  career  in  the 
physical  sciences  and  engineering. 


PJETWORKS  PROCTtAM 


Iris  R,  Weiss 
Horizon  Research  Inc 
Chapel  Kill.  KC 


TPE  8850608 
FY88  $132,892 
FY89  $135,937 
FY90  $103,414 
Studies 


COLLEGE  SCIENCE  IHSTRUHENTATIOK 

Theodore  6,  Jaeger 
riethodist  College 
Fayetteville.  KC 


USE  8750245 
FY87  $9,522 
Psychology 


"Dissemination  of  Information  about  Science  and 
Mathematics  Education" 

This  project  will  enhance  the  use  of  data  in  the 
making  of  informed  policy  and  programmatic  decisions 
at  the  national.  state,  and  local  levels  by 
disseminating  information  on  the  status  of  science 
and  mathematics  education .  Initially  the  project 
will  be  based  on  th^  recently  completed  report  of 
the  1985-86  Kational  Survey  of  Science  and 
Mathematics  Education.  Later^  other  studies  such  as 
the  Kational  Assessment  of  Educational 
Progress (KAEP)  ,  the  International  sbience  and 
mathematics  assessments ^  and  state  data  gathering 
programs  will  be  included.  The  participants  in  the 
project  will  include  national  professional 
organizations^  state  science  and  mathematics 
supervisors,  and  others  interested  in  the  status  of 
science  and  mathematics  education.  Each  participant 
will  be  provided  with  briefing  books  which  summarize 
the  data  through  pie  charts^  bar  graphs,  and  tabular 
results  presented  in  the  form  of  transparency 
masters   and   camera    ready   copy.    Basic   training  in 


"Developing  Scientists  in  Psychology" 

A  year-long  Developing  Scientist  Program  for 
seniors  in  psychology  is  enriching  the  scientific 
training  of  talented  psychology  majors .  To 
implement  the  program,  the  college  is  establishing 
a  psychological  laboratory  equipped  with  five  Apple 
IIGS  comput'^rs  and  an  interf  aceable  biofeedback 
system.  Research  projects  are  being  carried  out  in 
the  traditional  experimental  areas .  The  students 
are  receiving  advanced  seminar  and  one-on-one 
instruction  in  hypothesis  formulation ,  design,  and 
execution  of  experiments^  and  in  data  analysis  and 
interpretation .  They  are  each  performing  one 
project  per  semester  for  two  semesters  and  will 
prepare  experimental  reports  in  journal  form 
describing  the  projects.  The  program  is  enhancing 
the  skill  of  the  students  in  applying  the 
scientific  method  to  contemporary  research  probl^s 
In  psychology,  leading  ultimately  to  them  making 
signi  f i  cant  cont  rlbutions  to  the  fields  of 
psychology. 
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COLLEGE  SCIENCE  INSTEUHENTATION 
Sanjlv  Sarin 

North  Carolina  Agricultural 

and  Technical  University 
Greensboro^  NC 


USE  6750634 
FYe7  $36,660 
Industrial  Eng 


**  En  ha  need  Undergraduate  Instruction  in  Graphics 
Science" 

This  project  is  to  create  a  computer  graphics 
laboratory  in  the  Department  of  Industrial 
Engineering.  Twelve  Tektronix  graphics  terminals 
and  digitizing  tablets  will  be  connected  to  a  host 
vax  computer*  Three  area  of  grjtihics  will  be 
stressed.  In  addition  to  the  conventional  uses  for 
computer  graphics ^  communication  and  documentation, 
the  idea  of  **ldeation"  will  be  explored*  This  idea 
is  to  give  the  engineering  student  a  graphical  cool 
to  enable  the  student  to  visualize  the  design  of  an 
item*  I'his  should  help  the  student  to  be  more 
creative  without  spending  a  lot  of  time  at  the 
drafting  board  making  paper  images. 


to  incorporate  the  workshop  materials  into  existing 
courses.  Upon  successful  completion  of  the  project, 
teachers  will  be  awarded  six  continuing  education 
units  or  three  hours  of  graduate  credit. 

This  project  is  important  to  the  Teacher 
Enhancement  Program  since  it  addresses  an  area 
which  has  been  ignored  in  our  middle  school 
curriculum.  It  also  allows  teachers  the  opportunity 
to  assume  ownership  of  the  curricular  materials 
used  in  their  classrooms. 


PRIVATE  SECTOR  PAXTNERSHIPS 

Byard  Houck*  Jr, 
Leo  Edwards*  Jr, 
Laura  Art is 
Katherine  Hodgin 
Vernon  R*  Thompson 
North  Carolina  Council  for  Minorities 

in  Science,  Mathematics*  and  Industry 
Raleigh*  NC 


TPE  6851051 
FYBS  S131*630 
FYe9  S139*214 
FY90  S147*42S 
Other  NEC 


TEACHER  ENHANCEMENT  PROGRAM 

Jasper  L,  Harris  TPE  $850348 

North  Carolina  Central  University  FY88  $56,263 

Durham,  NC  Geology 


**Cont  emporary  Issues  in  Earth  Science  for  Middle 
Schools'* 

This  science  teacher  development  project  at  North 
Carolina  Central  University  will  provide  middle 
school  teachers  with  updated  content  concepts, 
materials  r  and  curriculum  development .  Twenty*Eive 
middle  school  teachers  (grades  5-8^  earth  science 
teachers)  will  be  enrolled  in  a  semester  workshop 
held  during  the  spring  semester  of  the  academic  year 
1966-69,  The  ten-week  program  will  include  fourteen 
three-hour  evening  sessions  and  four  day-long 
Saturday  field  trips.  The  workshop  will  review  new 
concepts^  effective  ways  of  incor  por at  in  g 
contemporary  issues^  the  use  of  computer  assisted 
instruction,  and  the  importance  of  field  experiences 
in  the  curriculum. 

Major  areas  of  study  will  focus  on  four  basic  units: 
Introduction  to  Earth  Systems,  Atniospheric  Systems, 
Geological  Systems^  and  Hydrological  Systems.  A 
field  trip  is  scheduled  for  each  major  unit .  The 
formal  workshops  will  emphasize  laboratory 
activities  which  illustrate  the  four  basic  units  and 
can  be  used^  with  minimal  niodifications*  in  the 
classroom.  During  the  follow-up  phase*  participants 
will  work  under  the  direction  of  the  workshop  staff 


"Educational  Reach  for  Technological  Literacy 
CESTL) 

The  North  Carolina  Council  on  Minorities  in 
Sci  ence ,  Mathematics  and  Indus  try *  joi  n t ly 
organized  by  the  Governor*s  office.  North  Carolina 
State  University^  end  the  state  Department  of 
Community  Colleges ,  is  working  with  17  school 
systems  and  55  industries  to  increase  technological 
literacy  of  junior/senior  high  school  students  and 
to  increase  the  number  of  minorities  entering 
technical ,  scienti  fic*  and  engineering  trades  and 
professions.  Through  this  program,  the  Council  will 
enhance  local  understandings  of  the  importance  and 
relevance  of  modern  technology  by  developing 
greater  technological  literacy  among  teachers  and 
students  and  extending  tf at  literacy  to  the  general 
public.  Activities  with  teachers  will  include 
placing  teachers  in  summer  internships  in  industry, 
development  of  technology  education  materials 
through  joint  ef  forts  of  these  teachers  and 
industrial  scientists  and  engj neers,  and  providing 
in'-service  programs  for  sharing  these  materials 
with  other  teachers.  Students  will  use  these 
materials  in  science  and  mathematics  courses  and  in 
new  or  expanded  courses  in  Principles  of  Technology 
courses.  Industry  on  Parade  exhibits,  rotated  among 
different  sites  in  the  state^  will  be  a  part  of  the 
program  by  bringing  to  the  general  public,  as  well 
as  to  students  and  teachers,  an  improved 
appreciation  of  the  nature  and  importance  of  modern 
manufacturing  and  product  technology. 

Cost  sharing  by  the  partners  will  total  245%  of  the 
NSF  funding. 
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INFORMAL  SCIENCE  EDUCATION 

Thomas  H.  Krakauer 

Korth  Carolina  Museum  of  Life 

and  Science 
Durham'  KC 


""The  Science  Behind  Medicines 
to  Come** 


MDR     865 1995 
FYB6  $  42,250 
FYB7  $  62,939 
FYBB  $1B2,700 
Biology 

The  Shape  of  Things 


This  project  at  the  North  Carolina  Museum  of  Life 
and  Science  will  create  a  2000  square  foot  permanent 
exhibition,  "The  Science  Behind  Medicine" ,  using 
recent  advances  in  medical  science  and  technology  to 
illustrate  basic  science  concepts ^  It  will  engage 
visitors  through  their  strong  interest  in  health  and 
medicine,  present  valuable  information  about  medical 
subjects,  and  use  their  interest  to  present 
underlying  scientific  concepts  they  would  otherwise 
avoi  d . 

The  exhibition  will  be  organized  around  four  topics; 
organ  structure  and  function  and  organ  replacement 
and  transplantation;  advances  in  medical  imaging, 
including  Infrared^  ultrasound  and  x-ray 
technologies;  pharmaceutical  pharmacology . 
biological  receptors  and  molecular  design;  and 
sickle  cell  anemia  and  its  molecular  biology.  Over 
five  yearSnH  more  than  one  million  people  will  use 
the  exhibitnH  including  both  highly  educated 
residents  of  the  Research  Triangle  area,  and  a 
Durham  population  that  is  4^is  advantaged  and  50% 
black . 

Extensive  subject  area  consultation  and  formative 
evaluation  will  be  used  in  exhibition  design.  A 
Close  consulting  relationship  is  planned  with  two 
museums  with  similar  exhibit  interests,  an^  exhibit 
research  and  plans  will  be  offered  to  other 
interested  museums  to  encourage  wider  use  of  the 
project  ^s  results . 

A  strong  regional  health  sciences  focus  will  benefit 
the  project  through  academic,  business,  community 
and  industry  membership  on  a  project  planning 
comimittee,  and  from  50%  local  matching  funding.  Two 
corporate  pJ  anning  grants  have  been  awarded  to  the 
project,  and  a  major  facilities  expansion  funded  in 
part  by  a  recent  bond  isfJue. 


TEACHER  EHHANCEMEHT  PROGRAM 
Steve  Davis 

North  Carolina  School  of  Science 

and  Mathem^ttics 
Durham.  NC 


TPE  B65237B 
FYB7  i^l43<f.52 
Mathematics 


are  members  of  the  Urban  Mathematics  Collabora tives 
program  sponsored  by  the  Ford  Foundation,  which 
will  assist  in  support  of  the  participants  in  their 
schools.  Building  on  materials  for  fctirth-year  high 
school  mathematics  developed  by  the  staff  under 
Carnegie  Corporation  of  Hew  York  funding,  the 
participants  in  this  program  will  have  an  intensive 
12- day  summer  training  in  mathematics  and 
leadership  skills  and  then,  based  on  their  academic 
year  experience  and  schoolroom  use  of  the 
materials ,  help  to  develop  new  materials  for 
in-service  workshops  which  they  will  conduct  in 
their  districts  for  over  200  mathematics  teachers 
of  grades  7-12  in  the  second  summer* 

The  primary  goal  of  this  project  Is  that  middle  and 
high  school  teachers  experience  a  professional 
opportunity  which  will  result  in  growth  and  a 
greater  involvement  in  mathematics  education  along 
with  a  change  in  the  perception  of  themselves  with 
regard  to  mathematics  education.  The  new  Carnegie- 
funded  syllabus  used  for  the  workshops  exposes 
participants  to  six  modes  of  mathematical  thought: 
geometry,  analysis  of  data,  probability  and 
statistics,  mathematical  models  of  the  real  world, 
computers ,  and  finance .  uith  a  focus  on 
application.  reflecting  advances  in  technology, 
this  new  course,  which  includes  mathematics  of 
contemporary  importance ,  wi 11  provide  better 
preparation  for  students  who  will  encounter  the 
changing  role  of  mathematics  in  a  wide  range  of 
college  majors  and  careers. 

The  PI  is  Head  of  Mathematics  and  Computer  Science 
at  HCSSM  and  has  received  grants  in  previous  years 
from  NSF^  KXE.  Apple  Foundation^  Carnegie  and  IBM 
to  develop  tool  packages  of  use  in  mathematics  and 
science^  educational  applications  of  clustering  and 
a  syllabus  for  Fourth  Year  High  School  Mathematics. 
HCSSM  is  eminently  qualified  in  terms  of  staffs 
faculty^  facilities,  and  institutional  commitment, 
to  act  as  a  national  leader  in  the  development  of 
new  ideas  in  instruction^  The  HCSSM  syllabus 
responds  to  the  challenges  posed  by  HCTM' S  Agenda 
For  Action  and  other  reports.  The  Px  has  conducted 
numerous  successful  worksh-^ps  in  the  past  five 
years  and  has  developed  materials  which  are 
suitable  for  them  in  scope  and  philosophy .  Each 
teacher  will  receive  training  in  four  areas ^  1) 
Units  in  unfamiliar  mathematics;  2)  Motivating 
applications:  3)  Effective  use  of  a  single  computer 
in  front  of  a  classroom  to  deliver  instruction;  4) 
The  phi losophy  behind  the  syllabus .  The  training 
materials  will  provide  better  problem  solving 
skills  and  increase  the  breadth  of  mathematical 
experience. 


"National  Workshops  for  Introduction  to  College 
Mathematics" 


TEACHER  EHHAHCEMEHT  PROGRAM 

Karen  L.  Johnston 

Horth  Carolina  State  Univ 

Raleigh.  HC 


TPE  B751705 

Free  $132,533 

Physics 


The  North  Carolina  School  of  Science  and  Mathematics 
will  conduct  national  Workshops  for  Introduction  tc 
College  Mathematics  for  44  high  school  teachers  from 
11  districts  nationwide.  Eight  of  these  districts 


'^Teaching  Physics  Teachers  with  Technology" 

Teaching  Physics  with  Technology  is  a  modified 
Chaut  auqua  type  program  which  wi  11  provide 
in-service  preparation  for  75  high  school  physics 
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teachers  in  North  Carolina.  The  teachers  will 
receive  training  in  the  use  of  educational 
technology  in  physics  teaching.  This  model  is  unique 
in  that  two  two-day  workshops  are  separated  by  a 
six-  to  eeven-month  period.  In  the  interim*  a 
one-week  aununer  workshop  is  held.  The  first  two-day 
workshop  provi<_*e  an  overview  of  the  use  of 
educational  technology  in  physics  teaching.  The 
summer  workshop  is  used  to  present  several 
mini-lessons  in  several  areas  of  modern  and 
classical  physics*  and  to  provide  time  for  the 
teachers  to  develop  teaching  modules  employing 
educational  technology.  Teachers  will  work  in  teams 
with  each  team  producing  one  module.  The  final 
two-day  workshop  is  used  to  revise  and  edit  the 
modules  based  on  classroom  experience  with  them. 


teachers  in  the  study,  for  a  total  of  27  initial 
participants ,  The  team  will  develop  materials  to 
provide  the  interface  between  the  computer  software 
and  the  traditional  textual  materials  and  then 
share  the  results  of  the  project  activities  wi th 
other  teachers  in  their  districts.  The  research 
methods  will  be  used  to  evaluate  the  resul  ts  as 
well  as  to  analyze  learning  styles  in  light  of  the 
infusion  of  technology. 


FACULTY  ENHANCEMEHT 


TEACHEP  ENHANCEroEKT  PROGRAM 


John  5,  Risley 

North  Carolina  State  Univ 

Raleigh^  NC 


USE  8650362 
FY8e  $116,400 
Physics 


John  R,  Kolb 

Sarah  B,  Berenson 

North  Carolina  State  University 

Raleigh,  NC 


TPE  8751330 
FY&7  $183,069 
Mathematics 


"The  Conference 
Instruction** 


Comput  ers     in  Physics 


Improving  Leadership  Skill  Among  High  School 
Mathematics  Teachers  with  Collaborative  Research** 

This  project  intends  to  investigate  uses  of 
computers  in  mathematics  classrooms  and  to  develop 
research  capabilities  of  teachers  for  the  purpose  of 
improving  their  leadership  skills.  There  are  four 
goals  to  the  proposed  project: 

1.  To  introduce  into  algebra  and  geomt^try 
Classrooms  computer  software  by 
introducing  teachers  to  research  methods 
and  developing  instructional  strategies 
for  the  transition  of  the  software  to 
traditional  curricular  materials  and 
methods: 


This  grant  will  provide  partial  support  for  a 
conference  on  the  use  of  computers  in  teaching 
Physics,  The  conference  will  be  held  at  North 
Carolina  State  University^  Raleigh,  North  Carolina, 
during  the  week  1-5  August  1988,  Attendees  will  be 
teachers  of  physics,  both  pre-college  and  under- 
graduate. Topics  will  include  teaching  strategies 
using  computers  for  classroom  demonstrations  and 
student  activities,  computer-assisted  instruction 
including  tutorials  and  simulations,  microcomputer- 
based  laboratories,  hardware  and  interfacing, 
programming  languages^  and  computational  tools , 

In  addition  to  the  NSF  funds^  the  conference  will 
be  supported  by  about  twice  the  amount  from  other 
sources  - 


To  conduct  formative  evaluation  research 
and  empower  teachers  as  leaders  to 
investigate  the  effectiveness  of  the 
software  implementation; 


COLLEGE  SCIENCE  INSTRUMENTATION 


To  develop  peer  training  activities  that 
enable  the  teachers  as  researchers  to 
share  their  findings  and  instructional 
methods  \^ith  their  peers; 


Jose  J.  D^Arruda 
Pembroke  State  University 
Pembroke.  NC 


USE  8852017 
FY88  $14,665 
Physics 


To  dissemi  na t e 
research. 


the     results     of  the 


**Contemporary  Data  Acquisition  Methods  in  Science 
La  boratories** 


The  plan  consists  of  having  four  faculty  members 
from  North  Carolina  State  University  work 
collaboratively  with  high  school  mathematics 
teachers  who  have  been  identified  locally  as  expert 
teachers ,  The  team  meets  for  two  weeks  during  the 
summer  for  initial  investigations  and  this  is 
followed  by  monthly  meetings  throughout  the  year. 
The  work  at  first  is  to  focus  on  the  potential  that 
software  offers  to  the  existing  curriculum.  Seven  of 
the  lead  teachers  were  involved  in  an  initial  pilot 
study  and  they  have  experience  with  the  soft\^are. 
They  will  serve  as  resource  teachers   for   the  other 


ERIC 


This  project  provides  for  purchase  of 
microcomputers,  associated  computer  peripherals , 
and  physics  apparatus ,  This  equipment  will  be  used 
to  improve  instruction  in  the  Introductory  Physical 
Science  Laboratory  course.  The  students ,  many  of 
whom  are  prospective  teachers,  will  learn  the 
fundamentals  of  computer  assisted  data  acquisition 
and  analysis . 

The  grant.ee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 
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PROGRAM  ASSESSMENT 

Jutta       Sebestik  OSPA  6850884 

Research  Triangle  Institute  FYdS  $227,519 

Research  Triangle  Park,  MC  Studies 


COLLEGE  SCIENCE  INSTRUMENT^VTIOM 

David  W.  Hollar,  Jr.  USE  8852752 

Roanoke -Chowan  Technical  Col  FYBS  S5,749 

Ahoskie,  Nc  Biology 


"Follow-up  to  the  19S5  Survey  of  Science  and 
Mathematics" 

The  proposed  follow-up  to  the  1985  national  survey, 
to  be  conducted  jointly  by  RTI  and  Horizon  Research, 
Inc,  will  deterjtiine  the  prop -rtion  of  1985  science 
and  mathematics  teachers  who  are  still  in  teaching, 
investigate  the  reasons  that  others  have  left,  and 
determine  the  likely  effectiveness  of  various 
incentives  for  reducing  attrition  in  the  science  and 
mathematics  teaching  force. 

Data  from  the  1985  survey  will  be  used  to  determine 
if  attrition  is  more  extensive  for  particular  groups 
of  teachers  <e,g,,  those  in  urban  areas,  those  with 
better  course  background  preparation,  or  those  who 
have  only  a  few  years  teaching  experience)  ,  The 
immediate  result  of  this  research  will  be  a  better 
understanding  of  the  extent  of  science  and 
mathematics  teacher  attrition  and  the  factors, 
including  salary  levels ,  that  affect  decisions  to 
leave  teaching. 


STUDIES  AND  ANALYSES 


"Comput er-In ter f aced  Instrument  at ion  for  an 
Undergraduate  Environmental  Science  Laboratory*' 

The  Science  Department  at  this  small,  rural 
Community  Collefie  is  introducing  environmental 
science-related  computer-Int erf aced  instrumentation 
into  relevant  science  course  offerings  in  its 
Associate  degree  programs.  The  project  serves 
primarily  minority  and  underprivileged  college 
students  from  the  Upper  Coastal  Plain  Region  of 
northeast  ern  North  Carolina,  providing  these 
individuals  with  an  unprecedented  science  exposure. 

Computer-inter  faced  environmental  science 
experimentation  provides  opportunities  to  make 
precise  measurements  of  chemical  and  physical 
processes  relevant  to  environmental  changes  ( e, g. , 
climate,  air  and  water  quality,  water  and  soil  pH, 
optimal  plant  growing  conditions,  etc.).  This 
project  also  provides  capabilities  for  monitoring 
simultaneous  experiments,  storage  and  detailed 
analysis  of  data,  experimental  simulations,  and 
student  design  of  experiments.  Finally.  the 
revisions  to  the  curriculum  this  project  is  making 
possible  provide  students  with  an  exposure  to 
science  and  to  computer  applications  in  science, 
enhancing  their  long-term  ability  to  perform 
effectively  in  an  advanced  technological  society. 

The  grantee  institution  is  matching  the  N$F  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 


Iris  R,  Weiss  OSPA  8554471 

Research  Triangle  Institiite  FY65  S232,431 

Research  Triangle  Park,  NC  F5r87  S  1,419 

Services      YOUNC  SCHOLARS 


"Development  of  Options  for  Managing  NSF/SEE  Middle 
School  Science  Programs'* 


Vinetta  Jones  RCD  8850116 

University  of  North  Carolina  FY88  5282,762 

Chapel  Hill,  NC  Other  NEC 


The  Research  Triangle  Instituf^  (RTI)  has  developed 
a  range  of  options  f o  '  managing  the  middle  school 
science  education  progiams  of  NSF  3  Directorate  for 
Science  and  Engineering  Education,  RTI  has  been 
assisted  by  two  subcontr^^rtors .  the  Education 
Commissior  of  the  States  (ECS )  and  Northwest 
Regional  Tdu'^ational  Laboratory  (NWREL)  and  by  an 
advisory  pan^^l  of  science  educators.  The  purpose  of 
the  project  is  to; 

<1)  identify  problems  and  opportunities  in 
middle  school  science  education: 

(2)  describe  a  series  of  management  options 
for  NSF;  and 

<3)  develop  a  framework  for  assessing  the 
quality  and  impact  of  NSF's  activities  in 
these  areas. 


"MSEN  Summer  Scholars  Program** 

The  University  of  North  Carolina  Mathematics  and 
Science  Education  Network  (MSEN),  1988  Summer 
S<:hol3rs  Programs  is  a  major  romnonf^n*:  nf  MSEN*n 
Pre-College  program  in  mathematics  and  science  for 
historically  underrepresented  students.  The  MSEN 
Pre-College  Program  is  an  academic  enrichment 
program  that  has  its  goal  gr,''duating  minority  and 
female  students  from  high  sc  lool  with  sufficient 
interest  and  preparation  in  mathematics,  sciei.-re 
and  English  to  pursue  math  or  science  based  fields 
at  the  university  level. 

Summer  Scholars  Program  activities  are  offered  to 
320  junior  and  senior  high  (grades  7-12)  minority 
and  female  students  at  four  campuses  within  the 
statewide  UNC  System, 
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The  5  inuner  Scholars  Program  is  an  integral  component 
of  the  MSEH  Pre-  College  Program  through  which 
participating  students  receive  intense,  experiential 
earning  activities  in  mathematics,  science  and 
communications  through  small  group  and  individual 
interaction.  The  Summer  Scholars  Program  involves 
parents,  teachers,  and  business  and  university 
scientists  and  engineers  in  the  students 
developntetit . 

Each  Summer  Scholars  Program  consists  of  four 
courses  that  meet  daily  for  one  hour — mathematics, 
science  projects,  communications,  and  instrumental 
enrichment — as  well  as  field  trips,  fneetings  with 
university  and  business  scientists,  and  programs 
involving  parents .  The  courses  are  academically 
intensive,  challenging  and  enriching  supplements  to 
regular  school-year  courses .  These  courses  enable 
students  to  improve  and  refine  their  knowledge  and 
skills  with  individual  and  group  instruction  from 
teachers .  participation  in  laboratory  and  field 
work,  interaction  with  business  and  university 
scientists  and  engineers,  and  through  team 
approaches  to  learning. 


for  participation  in  research  by  providing  more 
efficient,  comprehensive,  and  modern  ins^truction  in 
research  methods.  Using  a  network  system  of  nine 
microcomputer  lab  stations,  students  are  working 
with  instructional  programs  and  statistical 
software  covering  the  areas  of  research  design, 
statistics,  and  computer  interfacing.  By  providing 
direct  s  tat  is  tibial  analysis,  both  fundamental  ^nd 
advanced  concepts  in  research  methods  can  be  taught 
more  efficiently  and  thoroughly  than  is  possible  in 
more  traditional  research  programs .  in  addition, 
the  project  is  covering  the  uses  of  computers  in 
research  settings,  providing  students  with  both 
conceptual  and  practical  knowledge  relevant  to 
contemporary  research  methodology.  The  program 
should  provide  a  model  for  other  institutions 
committed  to  undergraduate  research. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Charles  A.  Bennett.  Jr. 

Univ  of  North  Carolina  Asheville 

Asheville,  NC 


USE  8750195 
FY87  $8,700 
Physics 


"Microcomputers  for  Introductory  and  Advanced 
Undergraduate  Physics  Laboratories** 

A  system  of  microcomputers  will  be  used  to  enhance 
the  general  physics  curriculum  at  the  University  of 
North  Carolina,  Asheville  and  to  provide  physics 
majors  with  experience  in  data  acquisition,  analysis 
and  control.  A  set  of  four  microcomputers  equipped 
with  scientific  graphics  and  analysis  software  w.Ml 
be  integrated  into  the  laboratory  portion  of  all 
introductory      physics      courses*  A  fifth 

microcomputer,  equipped  with  data  acquisition 
hardware  and  software,  will  be  used  to  increase  the 
extent  to  which  computer  data  acquisition  and 
control  techniques  are  used  by  physics  majors  in  the 
junior  level  experimental  physics  course.  The  main 
computer  will  also  be  used  by  students  in  upper 
leveJ  physics  courses  as  well  as  senior  research 
projects. 


COLLEGE  SCIEHCE  INSTRUMENTATION 
Tracy  L_  Brown 

Univ  of  North  Carolina  Asheville 
Asheville,  NC 


USE  8750369 
FY87  $13,746 
Computer  Science 


**Advances  in  Research  Methods  Education;  Computer 
Applications  in  Design,  Analysis,  and  Interfacing" 

The  efficient  preparation  of  undergraduate  students 
to  benefit  from  participation  in  scientific  research 
is  a  growing  concern  at  the  institution.  The 
project  is  enhancing  undergraduate  readiness 


ERIC 


COLLEGE  SCIENCE  INSTRUMENTATION 

Charles  G.  James  USE  8852645 

Univ  of  North  Carolina  Asheville  FY88  $29,576 

Asheville,  NC  Chemistry 


**Hoderni2ation  of  Experiments  and  Expansion  of 
Undergradu  e  Instrument  Techniques  with  an  FTIR 
Spectromet  ^r" 

A  Fourier  Transform  Infrared  Spectrometer  (FTIR)  is 
giving  the  students  hands-on  experience  with  modern 
infrared  instrumentation  and  current  infrared 
sampling  techniques.  With  the  spect romet er  *s 
integral  computer  the  students  are  being  exposed  to 
computer  controlled  instrumentation  and  computer 
analysis  of  data  earlier  in  their  course  worU.  The 
principles  introduced  by  exposure  of  students  to 
the  FTIR  are  forming  the  basis  of  explanation  of 
other  instruments  using  transform  methods  or  which 
are  interfaced  to  computers.  The  spectrometer  with 
its  accessories  is  allowinrj  the  students  to  expand 
their  analysis  experienct^  with  mixtures,  opaque 
solids,  powders,  and  surfaces  using  reflectance 
techniques.  The  aqueous  liquid  cell  is  making 
possible  the  routine  vibrational  analysis  of 
aqueous  solutions.  Current  experiments  In  the 
department  are  being  modified  and  new  experiments 
are  b^^ing  produced  for  undergraduate  students  which 
are  taking  into  account  the  capabilities  of  an  FTIR 
spectrometer,  computer  analysis  of  spectra  and 
reflectance  techniques  for  analysis.  The  range, 
sensitivity,  and  resolution  of  the  instrument  Is 
also  being  used  by  students  doing  undergraduate 
research  in  organometalllc  synthesis  and  molecular 
Kt  ructure. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 
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COLLEGE  SCIENCE  INSTRUMENT AT ION 
Wayne  Lang 

Univ  of  North  Carolina  Asheville 
Asheville,  NC 


USE  8750237 
FYe7  $12,732 
Computer  Science 


"An  Under  graduate  VLSI 
Laboratory** 


Design  Workstation 


This  project  will  make  innovative  use  of  the 
microwave  network  being  installed  by  the  State  of 
north  Carolina  to  link  the  Asheville  campus  to  the 
North  Carolina  Microelectronics  Center.  Using  IBM  PC 
AT 's  as  workstations,  students  will  be  able  to  use 
the  computing  power  of  the  Center  remotely.  Thus,  at 
modest  cost,  fairly  sophisticated  design  can  be  done 
at  the  undergraduate  level  in  this  emerging  field. 


course.  This  will  add  Tapability  in  the  optical 
study  of  solids  and  builds  jpon  the  modest  amount 
of  optical  equipment  which  already  exists.  The 
instrumentation  to  be  acquired  can  itself  be 
expanded  upon  later  to  add  experiments  involving 
other  optical  techniques  such  as  Brill ouin 
scattering  and  fluorescence. 

The  grantee  is  matching  the  award  frcm  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRWEMTATION 
R .  Janardhanam 

Univ  of  North  Carolina  Charlotte 
Charlotte,  HC 


USE  Sd523l6 
Fy99  S40,225 
Civil  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  G.  Aitken  USE  8750361 

Univ  of  North  Carolina  Charlotte  FYe7  S13,155 

Charlotte,  NC  Physics 


"Upgrade  and  Computerization  of  Ur/'er graduate  Solid 
State  Laboratories" 

The  University  of  North  Carolina  a*-  Charlotte  is  in 
the  process  of  implemer»:ing  a  microelectroni  s 
program.  Interdisciplinary  and  team- taught  courses 
in  solid  state  physics  and  in  semiconductor  device 
physics  are  being  established  jointly  by  the 
departments  of  Phygics ,  Electrical  Engineering,  and 
Mechanical  Engineering  and  Engineering  Science. 
These  lecture  courses  are  being  supported  by 
laboratory  courses  in  both  subjects,  and  they  are  to 
be  required  for  all  engineering  students  opting  for 
a  major  in  microelectronics,  A  dedicated  computer 
and  data  acquisition  system  will  be  acquired  for  the 
laboratory  which  supports  both  of  these  courses;  a 
programmable  lock-in  amplifier  will  also  be  used  in 
several  of  the  experiments.  These  instruments  will 
create  a  fully  modern  laboratory  where  students  will 
gain  experience  in  modern  data  acquisition 
techniques ,  as  well  as  in  the  principles  of  solid 
state  physics  and  of  semiconductor  device  physics. 


**Comprehen3ive  Geotechnical  Engineering 
Laboratory.  '* 

This  project  exposes  Civil  Engineering  students  to 
a  comprehensive  geot^chnic  engineering  laboratory 
that  int eg rates  computers  into  laboratory 
experiments .  The  computer  integration  involves 
real-time  data  acquisition  from  and  control  of  a 
collection  of  instruments ,  The  lab  equipment 
includes;  pressure  permeater,  tempera  t ure 
controlled  freezing  and  thawing  ch  amber , 
ext ensometer ,  cyclic  tri axial  cell ,  interfaced 
microcomputer  and  various  sensors  and  transducers. 

This  laboratory  not  only  enhances  existing 
experiments  in  Geotechnic  Engineering  but  also 
permits  students  to  carry  on  studies  in  new  areas 
such  as;  examining  the  migra^lon  of  pollutants 
through  soils  and  performing  3-0  testing  of  soils. 

This  award  is  being  matched  by  an  eq^ial  s\im  from 
the  grcintee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

G.   P.  Mohanty  USE  8750412 

Univ  Of  North  Carolina  Charlotte  rr«7  $41>773 

Charlotte,  NC  Mecl-^nical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  G,  Aitken  USE  8952056 

Univ  of  North  Carolina  Charlotte  FYSe  SlO, 265 

Charlotte,  NC  Physics 

"Raman  Spectroscopy  for  an  Undergraduate  Solid  State 
Physics  Laboratory^ 

In  order  that  existing  Solid  State  Physics  lecture 
and  laboratory  courses  may  be  kept  abreast  of  new 
developments ,  the  Physics  Department  wxJ 1  add  ^ 
Raman  spectroscopy  experiment  to  the  laboratory 


**Under  graduate  Laboratory  Enhancement  Through 
Computer  Interactive  Experimentation** 

Under  this  project,  the  junior  mechanical 
engineering  laboratories  will  be  enhanced  with  the 
addi  tion  of  interactive  computer  control  of 
experiments.  Experiments  in  three  major  ?tems  of 
the     program     are     envisioned*  They  are 

mechanics/materials,  thermal/fluids,  and 
systems/controls.  In  the  materials  area,  the 
student  will  be  introduced  to  materials  analysis 
techniques,  the  recording  of  x-ray  diffraction 
patterns  and  their  interpretation  in  terms  of 
appropriate  structural  parameters.  In  the  fluids 
area,  measurements  will  be  made  in  a  duct  of 
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velocity  and  prcagure  drop  diatribution  using 
computers  to  control  fan  speed  and  positioning  of 
the  pitot  tube  across  the  duct  cross  section. 

In  the  systems  area,  computer  controlled  experiments 
will  demonstrate  various  ways  to  control  an  air 
engine  and  coupled  tanks. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Edgar  G .  Munday 

Univ  of  North  Carolina  Charlotte 
Charlotte.  NC 


USE  8852841 
FY88  $6,750 
Mechanical  Eng 


"Microprocessor  Interfacing  for  Undergraduates  in 
Mechanical  Engineering" 

This  project  introduces  undergraduate  Mechanical 
Engineering  students  to  microprocessor  interfacing. 
The  student skills  for  designing  experiments  are 
enhanced  by  the  ability  to  jnterface  the 
microprocessor  to  basic  engineering  sensors  and 
components  sccU  as  strain  gages,  thermocouples^ 
LVDT*s  and  stepping  motors.  The  laboratory  equipment 
that  supports  this  project  consists  of 
microprocessor  trainers^  analog  interfaces  and 
associated  software. 

This  laboratory  familiarizes  students  with  modern 
techniques  of  measurement. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


TEACHER  ENHAfJCEMEHT  PROGRAM 

Suzanne  M.  Lea 

Robert  B.  Muir 

Gaylord  T.  Hagcseth 

Univ  of  North  Carolina  Greensboro 

Greensboro.  HC 


TPE  8470438 
FY85  $269,548 
Fy87  $  3.19a 
Physics 


This  physics  institute.  Project  ARCHIMEDES,  an  NSF 
project  of  UKC  at  Greer^sboro.  consists  of  two 
fifteen-month  cycles  of  activities  which  include 
the  teaching  of  physical  science  concepts,  problem- 
solving  skills,  electronics  and  microcomputers. 

The  principal  investigator  is  a  physics  educator 
who  has  extensive  experience  and  knowledge  of  the 
research  in  .material  development  and 
implementation . 


COLLEGE  SCIENCE  INSTRU^■:■     .  lOti 

Lawrence  G.  Kolenbrander 
Bruce  D.  Xdl(>rRan 
western  Carolina  University 
Cullowhee.  HC 


USE  8851679 
FY88  S38.367 
Geology 


"Geographic  Information  System  Laboratory  for 
Undergraduate  Instruction" 

A  Geographic  Information  System  (GIS)  Laboratory  is 
established  to  ijnprove  the  quality  of  undergraduate 
instruction  in  the  Natural  Resources  Management  and 
Earth  Sciences  Programs .  The  laboratory  includes 
three  workstations,  ancillary  hardware  and  GIS 
software  in  two  formats  < vector-based  and 
raster-based)  in  common  use.  Junior  and  senior 
level  students  are  applying  GIS  to  problems  in  the 
fields  of  Natural  Resources  Managements  Geology. 
Geography  and  Planning.  GIS  is  used  to  obtain  and 
manipulate  special  information.  and  the 
interpretation  and  synthesis  of  this  information. 
GIS  allows  students  to  address  research  problems 
that  normally  require  inordinate  amounts  of  time 
and  effort  to  answer  using  traditional  techniques 
of  special  analysis  such  as  manual  overlays.  The 
use  of  GIS  technology  is  becoming  increasingly 
common  in  the  fields  affected  by  this  awsrd.  This 
new  laboratory  enhances  the  problem  solving, 
research.  end  professional  capabiliti  es  of 
graduates  from  the  respective  programs. 

The  award  will  be  matched  by  an  equal  sum  from  the 
grantee. 


"Project  ARCHIMEbES:  Applications .  Reasoning,  and 
Concepts  for  High  School  Instructors :  Making 
Educational  Discoveries  and  Expanding  SHills** 

The  purpose  of  this  supplemental  grant  is  to  <>xtend 
the  University  cf  North  Carolina  at  Greensboro' s 
institute  of  physics  and  physical  science  for  high 
school  teachers  to  include  elementary  school 
teachers.  This  five-week  summer  pilot  component  will 
iT^vestigate  the  response  and  conceptual 
understanding  of  elementary  school  teachers  to 
physics  curriculum  designed  for  high  school 
teachers.  It  will  focus  on  misconceptions  and 
preconceptions  in  physics.  and  which  teaching 
methods  can  be  used  to  identify  and  overcomes  these 
misconceptions . 


TEACHER  ENHANCEMENT  PROGRAM 

Charl#>*i  J.   Mat-tin  TPE  fl652290 

J.Ralph  DeVane  FY88  $369,899 

Joseph  B.  Klerlein  Computer  Science 

Judith  Clauss 

Western  Carolina  University 
Cullowhee.  NC 

''Honors  Inst-  Itutes  in  Computing  for  Precollege 
Teachers'* 

Thi^  state/academia  partnership  will  develop  a 
thre.'  _*^aT  honors  institute  in  computing  which  will 
offer  intensive  summer  residential  activities  and 
academic-year  follow-^up  for  30  southeastern 
teachers,  grades  K-12.  The  goals  are  to: 
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prepare  master  teachers  to  meet  certification 
requirements  to  (1)  incorporate  use  of 
computers  into  content  erea  instructions:  and 
(2)  become  a  computer  technology  specialist  in 
the  school  system: 


NOPTH  DAKOTA 
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o  create  a  resource  pool  of  leader  teachers  who 
will  hold  in-service  workshops  for  their 
colleagues . 

The  academic  courses,  which  include  experience  with 
microcomputers  especially  designed  for  the  teachers, 
are  (l)  Utilities:  (2)  LOCO:  (3)  BASIC;  (4) 
Applications  to  K~B  Curricula:  (5)  Computer  Concepts 
in  Programming:  (6)  Data  Structures:  (7) 
Applications  to  High  School  Curricula.  The  K-6 
teacher  will  take  courses  CD  through  (4) ;  high 
school  teachers  will  take  (1)  through  (3)  and  (7): 
while  Advanced  Placement  programming  teachers  will 
take  (1)  through  (3) ,  (5)  and  (6) .  Courses  will  be 
offered  during  six  weeks  of  the  summer  and  bi-weekly 
meetings  on  Saturday  during  the  academic  year  for 
the  local  teachers .  In  the  two  academic  years . 
monthly  on-site  visits  to  in-state  teachers  will  be 
made*  There  will  also  be  a  computer  network  and 
nev^sletter  for  all  participants .  Moreover,  ten 
workshops  per  year  will  be  held  by  the  lead 
teachers,  who  will  be  given  released  time  by  their 
schools  so  that  they  may  help  colleagues  meet 
certification  requirements*  Academic  credit  will  be 
awarded  by  Western  Carolina  University  (WCU)  for 
those  who  complete  the  work* 


1987 

Michael  T*  Burton 
Science 
Agassiz  Junior  High  School 
Fargo,  ND 


James  E,  Lundstrom 
Mathematics 

Mandan  High  School 
Mandan,  HD 


1988 

Catherine  McDermott 

Mathematics 
Surrey  Public  School 
Surrey*  ND 


Richard  Swanson 
Science 
West  Fargo  High  School 
west  Fargo,  ND 


COLLEGE  SCIENCE  INSTRUMENTATION 


Hedy  White 
Scott  Minor 

Western  Carolina  University 
Cullowhee,  NC 


USE  8750204 
FY87  $6,717 
Psychology 


Expanding  Er^pc-imental  Psychology  Laboratory:  A 
Three-Field  T.'^chistoscope  for  Enhancing 
Undergraduate  Research  and  Courses  iJ>  Human 
Information  Processing" 

This  project  is  enhancing  undergraduate  training  in 
expe  r imen t  al      psychology .  A  three-field 

tachistoscope,  with  automatic  card  changers  and 
reaction  time  apparatus  for  key-press  and  voice 
responses ,  is  being  used  to  expand  laboratory 
assignments  and  original  research  projects  in  areas 
of  human  information-processing  that  have  used  basic 
paradigms  involving  timed  presentation  of  visual 
stimuli.  The  project  is  servinO  underaraduates, 
primarily  psychology  majors  (70%  of  whom  are  women), 
enrolled  iJ>  the  following  courses:  Sensation  and 
Perception:  Learning.  Memory,  and  Cognition; 
Language  and  Thought;  General;  Research  Methods;  and 
Projects  { i*e. ,  faculty- supervised  independent 
researchK  Students  will  use  the  tachistoscope  in 
conducting  laboratory  replications  of  experiments 
demonstrating  important  concepts  (e,g, ,  masking  in 
iconic  memory,  semantic  priming)  and  iJ>  conducting 
original  research  investigating  human 
in format  ion-processing  theories .  Increasing 
undergraduate  experience  in  scientific  research  is 
intended  to  encourage  graduateis  to  pursue  doctoral 
training  in  experimental  psychology. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  F.  Brauner  USE  8750255 

Jamestown  College  FYS?  $47,692 

Jamestown,  ND  Biology 


^^Undergraduate  Biology  &  Chemistry  Equipment  for 
Upgrading  Course  Laboratories  and  Student  Research 
Opportunities" 

The  new  instructional  equipment  procured  through 
this  project  is  raising  the  quality  of  nearly  every 
course  taught  in  the  Biology  and  Chemistry 
De^^artments.  This  wide-spread  impact  results  from 
the  way  it  is  enhancing  the  laboratory  experience 
so  that  the  experimental  skills  and  techniques 
developed  by  these  students  are  better  matched  to 
the  hiPh  level  of  t:h**or**ti  rr^l  fr^jining  tb#»y 
traditionally  have  received  here.  The  degree  of 
change  varies  among  the  courses,  with  the  greatest 
initial  improvements  being  seen  in  the  upper-level 
courses  and  in  the  Junior-  Senior  Research  Seminar 
experience. 

The  new  equipjnent  has  been  selected  for  maximal 
student  utilization,  as  well  as  for  its  relevance 
to  modern  technology.  Student  interest  in  the 
sciences  is  finding  strong  reinforcement  through 
their  greatly  increased  opportunities  to  actually 
engage  in  scientific  laboratory  work,  rather  t^ian 
merely  hearing  about  it  ii>  the  lecture  hall. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

William  A.  Dando  ivfDR  8470308 

Douglas  C-  Munski  FYSS  S202.579 

University  of  North  Dakota  FVa?  S  40.000 

Grand  Forks.  ND  Atmospheric 


**Pre-Collegft  Earth  Science  Meteorology  and 
Climatology  Materials" 

While  no  branch  of  earth  science  is  supposedly  less 
important  than  the  other,  physiography, 
geocnorphology ,  and  paleontology  have  been  the  focal 
point  and  the  primary  topics  covered  in  most  earth 
science  classes .  In  a  space  age,  generations  of 
students  are  lacking  critical  knowledge  of  the 
earth*s  atmosphere,  the  geography ^of  space,  and  the 
modern  principles  of  meteorology  and  climatology. 
This  project  addresses  the  need  to  increase  teacher 
capabilities,  to  improve  instruction,  and  to  enhance 
student  understanding  and  appreciat  ior.  in  ""earth 
science  meteorology  and  climatology''  through  the 
development  of  superbly  designed  and  classroom 
tested  scientific  teaching  materials,  future* 
oriented  computer  programs ,  space-age  student 
workbooks,  etc,  T))e  goal  is  to  produce  prototypes 
of  weather  and  climate  materials  for  possible 
national  use,  ^nd  provide  proof  that  in  a  wide  range 
c^f  classroom  environments  with  culturally  diverse 
students  the  materials  woEtld  indeed  be  useful. 
Active  teachers,  scientists,  science  educators* 
officials  of  state  and  local  education  agencies,  and 
book  publishers  will  be  involved  in  all  aspects  of 
the  project  including  inventory  of  specific  needs 
for  diverse  classroom  environment ,  evaluation  and 
testing  of  materials  and  lesson  plans,  and 
determination  of  nation-wide  utility. 

During  .  second  phase  of  che  project ,  research  and 
development  will  take  place  to  produce  an  additional 
eight  lesson  curriculum  materials  package.  These 
materials  will  provide  a  transition  between  the 
meteorology /climatology  component  of  earth  science 
and  the  astronomy  component  using  a  space  science 
approach . 

This  materials  development  project  is  filling  a 
nfitional  need  for  a  student  age  level  where  few 
effective  science  education  programs  exist ,  the 
jniddle/ junior  high  school  level ,  Secondly,  the 
project  is  involving  research  scientists  in 
cooperation  with  pre col lege  science  teachers  and 
publishers.      The   involved   scientists  are  noted  in 


OHIO 


the  areas  of  geography, 
sensing. 


computer  science  and  remote 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 

Richard  D.  Heckathorn 
Science 
Midpark  High  School 
Cleveland.  OH 


SUsan  E.  Macintyre 
Mathematics 
walnut  Hills  High  School 
Cincinnati,  OH 


1988 

Robert  Seitz 
Mathematics 
John  Adams  High  School 
Cleveland,  OH 


Mark  A*  Carle 
Science 
University  School 
Chagrin  Falls,  OH 


TEACHER  ENHANCEMENT  PROGRAM 

Cynthia  Stong-Groa t 

William  E,  Evans 

Claudia  T,  Melear 

Bowling  Green  State  University 

Bowling  Green,  OH 


TPE  8751786 
FYe8  S143,370 
FY89  S145,907 
FY90  S155,235 
Biology 


**An  Ocean  Focus  for  Science  Teacher  Enhancement  * 

This  project  features  the  ocean  as  a  focus  for 
science  teacher  enhancement .  Bowling  Green  St:ite 
University  has  the  unique  facilities  including  an 
inland  Marine  Laboratory  wblch  provides  the  local 
site  and  expertise.  This  three-year  project  will 
provide  an  opportunity  for  120  elementary,  middle, 
and  high  school  science  teachers  to  study  the 
marine  environment  at  the  Uriversity  laboratory,  as 
well  as  the  See  Worlds  of  Ohio  and  Florid<),  and 
compare  and  correlate  it  to  the  freshwater  ecology 
of  the  iai-ea.  The  National  Marine  Fisheries  Service 
is  an  additional  supporter,  both  programmatically 
and  financially,  of  this  project. 

All  teachers  will  study  oceanography  and  marine 
biology  in  the  spring  prior  to  the  two-week  summer 
study  and  field  trips.  The  latter  will  include 
trips  to  Lake  Erie  for  the  nearby  freshwater 
environment  and  to  Orlando  end  Long  Key  in  Florida 
to  study  the  salt  water  environment  -  Marine 
habitats  will  be  observed  and  live  specimens  will 
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be  collected  for  classroom  aquaria.  Teachers  will  be 
instructed  in  the  care  and  maintenance  of  the 
aquaria  and  school  districts  have  indicated  support 
for  their  purchase  and  upkeep. 

A  unique  opportunity  exists  with  this  project  not 
only  to  enhance  the  teachers  in  an  area  of  science 
with  which  they  are  not  familiar,  but  to  provide  a 
focus  for  career  information  to  students  who  have  no 
direct  connection  with  the  oceans.  The  new 
knowledge^  experiences^  and  materials  should  improve 
the  quality  of  science  teaching .  Numerous  science 
disciplines  can  be  interrelated  through  ocean  study. 
This  can  create  an  increased  awareness  among 
tf'.achers  and  students  of  the  ocean 's  impact  on 
inland  residents  and  a  renewed  understanding  of  the 
interrelatedness  of  many  areas  of  science. 


TEACHER  ENHAHCEMEHT  PftOGRA^S 

John  D,  McGervey 

Case  Western  Reserve  University 

Case  Institute  of  Technology 
Cleveland,  OH 


TPE  9652413 
FYS?  $44,437 
Physics 


**ftetraining  Program  in  "thysics  for  High  School 
Teachers** 

The  P ,  I ,  and  a  staff  of  three  master  secondary 
school  physics  teachers  will  offer  an  intensive 
three-week  course  of  instruction  focusing  on  topics 
in  physics  and  physical  science.  The  instructional 
format  includes  lectures,  laboratory  work,  and  group 
discussions.  During  the  following  academic  year,  the 
P,I,  will  visit  each  participant  in  his  or  her  home 
school.  In  addition,  there  will  be  monthly  meetings 
of  all  project  participants  held  at  various 
locations  thioughout  northern  Ohio  and  a  full 
weekend  program  at  Case  Western  Reserve  University. 


INFORMAL  SCIENCE  EDUCATION 

Sandra  L.  Toombs  MDR  3751453 

H.Gregory  McDonald  FY89  5123,970 

Cincinnati  Museum  of  Natural  History  FY89  $114,770 
Cincinnati,  OH  FY90  $110,400 

Geology 


"Cincinnati;     The  Pleistocene  Legacy** 

The  Cincinnati  Museum  of  Natural  History  is  moving 
from  a  long  established  site  to  a  new  i75,  DOD 
square  foot  facility  in  a  rehabilitated  downtown 
railway  station.  The  opening  permanent  exhibition, 
"^Cincinnati ;  The  Pleistocene  Legacy,**  will  comprise 
20,000  square  feet  of  natural  history  exhibits  that 
present  in  depth  the  geologic,  climatic,  and 
biological  phenomena  of  the  Ice  Age  in  Ohio,  In 
addition  to  large  scale,  dramatic  "walk' through 
exhibits**  and  dioramas  and  substantial  use  of 
collections,  a  large  number  of  interactive  exhibit 
components  will  illustrate  different  features  of 
the  Pleistocene  period,  NSF  support  will  be 
concentrated  on  these  interactive  components  and  on 
work  to  insure  effective  handicapped  access  for  the 
entire  exhibit .  This  highly  regarded  project  will 
cost  $2.8  million,  matching  NSF  funds  seven  times 
over.  It  will  generate  an  annual  audience  of 
875,000  visitors  including  more  than  120,000  school 
group  visitations. 


PRIVATE  SECTOR  PARTNERSHIPS 

Barbara  H.  Patterson 

The  Cleveland  Education  Fund 

Cleveland,  DH 


TPE  S751541 
Fy89  $191,916 
FV90  5209.190 
Mathematics 


The  participants  will  be  25  middle  school  and  high 
school  physics  or  physical  scd  ence  teachers .  They 
will  be  selected  from  among  a  significant  number  of 
physics  teachers  in  northern  Ohio  who  need  upgrading 
in  their  knowledge  of  fundamental  principles  of 
mechanics,  wave  moticn,  optics,  thermal  physics, 
electricity  and  magnetism,  and  nuclear  radiation. 

The  evaluation  plan  calls  for? 

(1)  subject  matter  testing  of  the 
participants; 

{2}  questionnaires  exploring  the  opinions  of 
participants  about  the  match  between  their 
needs  and  program  emphases; 

(3)  questionnaires  administered  at  the  end  of 
the  project  year  that  evaluate  the 
project's  impact  on  the  participants' 
students; 

(4)  evaluations  by  supervisors  of  the 
participants. 


"Problem  Solving  Infusion  Project" 

The  Cleveland  Collaborative  for  Mathematics 
Education,  a  program  of  the  Cleveland  Education 
Fund,  will  develop  and  impicHnent  over  a  four-year 
period  a  curriculum  and  professional  development 
model  which  will  upgrade  the  Cleveland  Public 
Schools '  seventh  and  eighth  grades  mathematics 
curriculum  to  incorporate  problem  solving.  The 
Problem  Solving  Infusion  Project  will;  1)  establish 
an  accurate  working  definition  of  problem  solving 
and  convey  the  integral  relation^^hip  of  problem 
solving  and  mathematics  to  the  Cleveland  Public 
Schools  intermediate  school  teachers;  2)  develop  a 
format  for  the  Presentation  of  problem  solving 
activities  that  will  aid  teachers  in  the 
development  of  problems  and  in  the  incorporation  of 
problem  solving  into  the  classroom;  3)  produce  a 
set  of  veacher'developed  problems  correlated  to  the 
course  objectives  that  will  then  be  tested  in  an 
urban  settling  with  a  predominately  minority  school 
population;  4)  develop  and  implement  a  staff 
development  model  that  will  assist  teachers  in 
using  new  curriculum  materials  and  in  expanding 
their  teaching  techniques;  5)  develop  a  problem 
solving  community  computer  network  which  will 
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facilitate  networking  and  aid  in  the  formulation  and 
dissemination  of  curriculum  materials:  and  6) 
establish  a  contest  format  that  can  be  implemented 
in  districts  throughout  the  country. 

Cost  sharing  by  the  partners  will  total  30%  of  the 
KSF  funding. 


College  sciehce  ihstrumemtation 

Shila  Venkatarajnan 
College  of  (booster 
Uooster,  OH 


USE  3351515 
FYBB  $20,335 
Physics 


"A  Laser 
Projects'* 


Optics     Laboratory     for  Undergraduate 


An  optical  laboratory  will  be  assembled  that  will 
illustrate  many  important  concepts  in  Optics*  allow 
testing  of  the  theories  developed  in  courses*  and 
provide  crucial  experimental  techniques  for  probing 
condensed  matter  systems.  All  students  are  required 
to  perform  a  year-long  reaearch  project  in  their 
senior  year.  An  extended  investigation  allows 
students  to  integrate  material  from  a  variety  of 
courses  and  labs  and  provides  an  essential  example 
of  their  profession ,  This  grant  will  allow  a  new 
technique  to  be  available  for  student  research  - 
laser  light  scattering.  By  providing  a  series  of 
optics  experiments  in  modern  Physics  and  junior 
independent  3tu(!y,  the  students  will  be  able  to  use 
static  and  dynamic  light  scattering  as  a  probe  of 
many  physical  systems  currently  of  interest  to  the 
scientific  commiunity.  The  acquisition  of  a  5  U  Argon 
ion  laser,  a  vibration  isolated  optics  table^  laser 
amplitude  stabilizer  and  several  optical  components 
will  allow  our  undergraduates  to  investigate 
fundamental  molecular  processes  and  to  do  holography 
in  laboratory  courses  and  in  senior  independent 
study  projects. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  INSTEUMEHTATION 

Robin  L,  Bartlett 
Denison  University 
Granville^  OH 


USE  3750174 
FY87  $30,173 
Economics 


studied  in  the  Senior  Seminars ,  The  mix  of 
technologies  now  available  takes  advantage  of  the 
computational  and  graphic  capabilities  of  each 
machine,  allows  programming  flexibility  for  the 
future,  and  fully  utilizes  the  developing  computer 
expertise  of  the  faculty. 

Economics  instruction  is  greatly  improved  by 
bringing  the  computer  into  the  classroom,  thus 
allowing  students  to  run  regressions,  to  make 
forecasts,  and  to  simulate  policy  outcomes  with  the 
instructor  nearby.  Selected  software  includes 
Formodel  1000  for  both  the  Macroeconomics  and  the 
Money  and  Bank  in  g  labs ,  and  SHAZAM  for 
Econometrics ,  Moreover,  this  new  laboratory 
approach  to  teaching  Economics  makes  students 
intensely  aware  of  integral  part  thet  computers  and 
scientific  experimentation  play  in  the  professional 
lives  of  present  day  economists.  With  its  new 
suite  of  computing  equipcnent ,  the  laboratory  is 
able  to  accommodate  sections  of  up  to  thirty 
students. 


COLLEGE  SCIENCE  INSTRUMENTATION 

William  A.  Hoffman,  Jr. 
Thomas  A ,  Evans 
Denison  University 
Granville,  OH 


USE  8750741 
FY37  $21,150 
Chemistry 


*'FTIR  instrumentation 
Instruction" 


for  Undergraduate 


The  development  of  Fourier  Transform  Infrared 
(FTIR)  Spectroscopy  has  transformed  the 
investigation  and  characterization  of  materials  by 
infrared  spectroscopy.  The  recent  acquisition  of 
FTIR  instrumentation  l>y  the  Chemistry  Department  at 
Denison  University  is  providing  undergraduate 
students  with  experience  in  the  qualitative  and 
quantitative  applications  of  FTIR  at  all  levels  of 
the  curriculum.  The  instrument 's  superior 
resolution,  output  flexibility,  and  capacity  for 
searching  spectral  data  bases  allows  students  to 
work  on  problems  ranging  from  polymer  film  analysis 
by  non-science  students  to  the  characterization  of 
novel  oxidized  porphyrins  by  senior  research 
students , 


COLLEGE  SCIENCE  INSTRUMENTATION 


"Improving  Undergraduate  Economic  Instruction  with  a 
Computer  Laboratory" 

This  project  is  enhancing  the  science  education  of 
students  enrolled  in  Economics  by  introducing 
computer -as 3 is ted  experiments  that  supplement 
traditionally  presented  materials  ii>  such  courses  as 
Principles  of  Economics,  Micro  and  Macroeconomic 
Theory,  and  Econometrics.  The  computers  also  add 
great  flexibility  to  the  treatment  of  topics 


ERIC 


2aven  A.  Karian 
Denison  University 
Granville.  OH 


USE  8750137 
FY87  $36,000 
Mathematics 


"The  Use  of  Computer  Algebra  Systems  in  Teaching 
Introductory  Calculus" 

This  project  will  enhance  lower -division  students* 
understanding  of  the  basic  concepts  of  calculus  and 
increase  the  likelihood  that  these  concepts  will  be 
properly  applied  in  new  situations.  The  project 
will    incorporate    the    use    of    a    Computer  Algebra 
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System  (CAS)  to  carry  out  complex  computational  and 
symbolic  operations,  thereby  freeing  time  for 
students  to  better  understand  and  apply  the  rich 
collection  of  ideas  embodied  in  calculus.  Many 
applied  mathematicians  and  engineers  have  used  CAS 
in  their  work,  but  the  computer  power  required  to 
sustain  CAS  has,  until  recently,  prohibited  its  use 
in  most  academic  environments,  Denison  University 
will  purchase  two  Micro  VAX  II  computers  with  20 
attached  terminals  on  which  to  run  Maple,  a  CAS 
software  package.  This  configuration  Is  well  within 
the  capability  of  the  faculty  and  one  that  meets  the 
needs  of  the  students^  This  project  is  especially 
Important  now,  when  many  mathematicians  are  calling 
for  attempts  to  make  calculus  more  ""lean  and  lively"" 
and  to  l,itere3t  more  students  in  mathematics. 


provided  through  the  purchase  of  needed 
instructional  instruments,  Henovated  cell  culture 
and  endocrinology  laboratory  facilities  as  well  as 
new  instrumentation  for  enzyme" linked  Immunosorbant 
assays,  cell  culture,  high  pressure  liquid 
chromatography,  and  spectrophotometry  are  providing 
significant  links  between  students'  laboratory  and 
field  experiences  in  whole  organismal  biology  at 
the  College's  field  station  and  their  laboratory 
experiences  in  Cell  Biology,  Physiology, 
Microbiology  and  Endocrinology  on  campus. 

Increasing  student  understanding  of  both  the 
potentials  and  the  limitations  of  blood  screening 
procedures  also  is  being  gained  by  non-  majors 
through  use  of  the  enzyme-linked  immunoassay 
equipment  procured  under  this  award.  Such  socially 
relevant  laboratory  experience  is  an  important 
aspect  of  education  for  non-scientists  who  will  be 
decision  makers  in  a  techn JlOQry-based  society. 


TEACHER  EHHANCEMENT  PROGRAM 


Craig  L.  Moser  TPE  8751880 

Klram  College  FY66  $15B,072 

Kiram,  OK  Other  NEC 


""Klram  Summer  Scholars" 

Hiram  Summer  Scholars  is  a  ^.hree-week  summer 
educational  enrichment  progiam  to  promote  excellence 
in  the  natural  sciences,  mathematics,  problem 
solving  and  computer  science  in  upper  elementary  and 
middle  school  classrooms  throughout  the  Hir^m,  Ohio 
region.  In  each  of  two  summers,  forty  teachers  will 
choose  among  five  three-week  sessions  taught  by 
Kiram  College  science  and  mathematics  department 
faculty;  participants  will  receive  academic  credit 
for  this  work.  During  the  middle  week  of  the 
program,  100  disadvantaged  students  from  the 
participants'  schools  will  take  part  in  model 
classrooms  taught  by  the  participants  with  funds 
made  available  as  cost- sharing  from  the  indirect 
cost  for  this  grant. 

During  the  academic  year,  participants  will  have 
three  additional  meetings  as  well  as  access  to  the 


^  MI.  w   aaaj.  c  lunax    mce i,  j-ii^a  we±±    4^    ctcct;^^  tiit; 

campus  facilities,  which  include  an  observatory  and 
biology  field  station.  Hiram  College  faculty  will 
visit  participants'  classrooms  as  guest  lecturers 
and  to  assist  in  sharing  new  information. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Douglas  K.  Clements  MOR-e651666 

Michael  T.  Battista  FY66  $330,201 

Kent  State  University  FY86  $226,442 

Kent ,  OH  Mathematics 

""Development  of  a  Logo-based  Elementary  School 
Geometry  Curriculum** 

In  the  current  elementary  school  curriculum,  little 
attention  is  devoted  to  developing  students' 
geometric  problem  solving  abili  ties,  spatial 
thinking,  or  ability  to  analyze  and  reconceptualize 
substantive  geometric  Ideas,  Use  of  the  Logo 
computer  language  has  the  potential  of  transforming 
both  the  content  and  method  of  the  elementary 
school  geometry  curriculum. 

This  project  will  develop  a  new  geometry  curriculum 
for  use  in  elementary  schools  and  will  create  a  set 
of  Logo  based  classroom  activities  that  promote  the 
objectives  of  the  curriculum.  Expected  outcomes 
will  include  a  set  of  Instructional  materials,  a 
book  for  teachers,  recommendations  for  teacher 
training,  and  a  videotaped  program  that  will 
Include  exemplary  lessons  taught  by  teachers 
involved  in  the  field  test. 


COLLIlGE  SCltJtfCE  INSTKUMENTATION 

Dennis  J,  Taylor 
Kirat«  College 
Kiram,  OH 


USE  8750865 
FYa7  $22,369 
Biology 


**Ins  t  rumentatlon  for  Undergraduate  Studies  of 
Physiology,  Endocrinology,  Cellular  and  Molecular 
Biology^ 

Student  laboratory  opportunities  in  Molecular  and 
Cellular  Biology,  Endocrinology  and  Physiology  are 
being  enhanced,  and  increased  opportunities  for 
undergraduate    research    and    internships    are  being 


COLLEGE  SCIENCE  IN$TRUMENT/^TICN 

Dorothy  E<  Jegla  USE  675036S 

Kenyon  College  FY67  $13,683 

Gambier ,  OH  Biology 

**Equipment  for  Teaching  In  Vitro  Plant  Tissue  and 
Organ  Culture  Techniques  to  Undergraduates'* 

Laboratory  exercises  incorporating  plant  in  vitro 
culture  techniques  are  being  developed  in  the  Plant 
Sciences.  These  exercises  require  the  use  of 
culture  chambers  to  maintain  the  cultures  for  such 
specific  exercises  as  corn  embryo  development 
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(Introduction  to  Experimental  Biology) :  isolation 
and  c'llture  of  the  carnation  shoot  apex  (Plant 
Biology) :  and  leaf  disc  transformation  of  tobacco 
uftins  Agrobacterium  tumefaciens  (Plant  Biology)  . 
The  culture  chambers  also  are  being  used  for  student 
Honors  and  Independent  Research  projects,  as  well  as 
for  the  laboratories  associated  with  courses  in 
Plant  Phyisiology  and  Molecular  Biology. 


result  of  this  projects  students  are  better 
prepared  for  graduate  school  and  careers  in 
industrial  laboratories  * 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lester  Anderson 
Marietta  College 
Marietta.  OH 


USE  8aS2995 
FY88  S30*50O 
Physics 


"Using  Sensors  and  Microcomputers  to  Simplify  the 
Learning  of  Concepts  in  the  Introductory  Physics 
Laboratory** 

The  grantee  institution  will  purchase  electronic 
sensor  sets^  rotational  dynamics  apparatus  sets , 
microcomputers  and  associated  peripherals  and 
software.  This  equipment  will  be  used  to  improve 
instruction  in  lower-division  Physics  Laboratory 
courses*  Improvements  will  be  made  to  nine  basic 
experiments  in  these  courses^  and  students  will  have 
the  opportunity  to  enhance  their  understanding  of 
the  underlying  physical  phenomena  through  the  use  of 
modern  sensing  equipment  and  data  analysis 
techniques . 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  INSTRU^flENTATIOW 

Hans-Georg  Glide 
Marietta  College 
Marietta.  OH 


USE  8851498 
FY88  S11.S37 
Chemistry 


"Fourier  Tr-*nsform  Infrared  (FTIR)  Spectroscopy  in 
Undergraduate  Chemistry" 

The  upper*level  Chemistry  Laboratories  arc  being 
improved  by  the  incorporation  of  Fourier  Transform 
Infrared  methods .  The  Chemistry  courses  which  are 
using  the  new  FTIR  are  Molecular  Spectroscopy, 
Physical  *  Advanced  Inorganic^  Instrumental  Methods 
of  {^lemical  Analysis  and  Biochemistry.  In  addition, 
t  kO  chemically-or  ient  ed  courses  in  cieoloQV 
(Mineralogy  and  Petrology  are  using  the  FTIR. 
Compared  to  the  dispersive  IR  instruments  used 
previously^  the  FTIR  provides  better  resolution, 
higher  sensitivity  and  superior  performance  in  the 
far  IR  region .  While  it  is  di  f ficult  to  use 
dispersive  IR  for  the  analysis  of  impure  liquids  and 
solids^  the  FTIR  (and  its  diffuse  reflectance  and 
mul  tipl(^  internal  reflection  accessories)  are 
permitting  stt^dents  to  gain  hands-on  experience  with 
more  modern  analytical  techniques^  including  mixture 
analysis  and  solution  chemistry.  Furthermore^ 
students  are  becoming  acquaint  ed  wi  th  the 
mathematical  manipulations  and  computer  methods 
involved    in    Fourier    Transform    techniques .     As  a 


COLLEGE  SCIENCE  INSTRUMENTATION 

Larrie  V.  Hutton 
Marietta  College 
Marietta.  OH 


USE  675059$ 
Fy87  S22*O0S 
Computer  Science 


"providing  Elxpert  System 
Undergraduate  Students" 


Development     Tools  to 


The  purpose  of  this  grant  is  to  provide  expert 
system  development  tools  to  students  in  an 
undergraduate  ccurse  in  arti  ficial  intelligence 
(AI)  at  Marietta  College.  ThesM  tools  will  provide 
students  with  the  means  to  develop  programs  that 
are  able  to  apply  the  rules  used  by  human  experts 
when  they  solve  problems.  The  Compaq  80386 
computers  and  the  OPSSa  expert  development  system 
used  in  this  grant  will  giv^  students  practical 
experience  in  the  design  and  implementation  of  an 
expert  system*  The  project  chosen  for  this  class 
is  the  development  of  a  system  that  may  help  mental 
health  pr  act  it  ion  ers  to  differentiate  between 
clients  with  schizophrenia .  which  is  a  serious 
(psychotic)  mental  disturbance,  and  various  forms 
of  personality  disorders^  which  are  less  serious . 
This  distinction  is  often  a  difficult  one  for 
psychologists  and  psychiatrists  to  make  accurately* 
Students  will  be  able  to  evaluate  'che  validity  of 
their  system  by  comparing  the  diagnoses  produced  by 
the  expert  system  to  those  of  professionals  in  the 
field. 


YOUNG  SCHOLARS 

Jnanendra  K.  Bhat tachar jee 
Miami  University  Oxford  Campus 
Oxford.  OH 


RCD  6850069 
Fy88  S35.gi7 
FY89  S35,gi7 
Life  Sciences 


"Summer  Enrichment  in  Molecular  Biology  and 
Recombinant  DNA  Technology" 

Miami  University-  Oxford  Campus  conducts  a  summer 
enrichment  program  in  molecular  biology  and 
recombinant  DNA  technology  for  high  school  students 
as  Young  Scholars.  Twelve  students  who  have 
completed  their  junior  year  are  selected  from  the 
high  schools  of  Ohio*  Indiana,  and  Kentucky.  Young 
Scholars  spend  six  weeks  during  the  summer  in 
residence  at  Miami  University.  Students  attend 
formal  lecture  presentations  and  research  seminars 
in  the  morning.  Monday  through  Friday^  and  perform 
research  experiments  in  molecular  biology  research 
projects  in  the  laboratories  of  selected  faculty 
research  mentors  from  the  Botany*  Microbiology^  and 
Zoology  Departments  in  the  afternoons. 
Additionally^     Young     Scholars     attend  informal 
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seminars  on  career  opportunities  in  molecular 
biology^  on  the  college  admission  process^  attd  the 
scientific  ethics .  risk .  attd  social  responsibili- 
ties of  recombittattt  DNA  researchers .  Miami  *s 
residence  hall  staff  arranges  different  social . 
cultural,  attd  sports  activities  for  the  Youttg 
Scholars . 


their  schools.  The  materials  will  be  disseminated 
through  a  series  of  regional  workshops. 

The  university  attd  the  participattts '  schools  will 
cotttribute  att  amount  equal  to  26%  of  the  NSF  award. 


COURSE  AND  CURRICULUM 

Thomas  A.  Farmer,  Jr 
Frederick  Gass 

Miami  Uttiverslty  Oxford  Campus 
Oxford.  OH 


USE  eei37e6 

FYSe  $48,595 
Mathematics 


TEACHER  ENHANCEMENT  PROGRAM 

Beverley  A*  Taylor 
Johtt  P*  Williams 
Jerry  Sarqvis 
James  poth 

Miami  Uttiversity  Oxford  Campus 
Ojtford.  OH 


TPE  ©751244 
FY87  $91. ©52 
Other  NEC 


""Toward  a  Cottceptual  attd  Captlvatittg  Calculus" 

The  Objective  of  this  calculus  plattnittg  grattt  at 
Miami  Uttiverdity  Itt  Ohio,  Is  to  develop  a  leatt  attd 
lively  calculus  syllabus  for  college  studettts 
have  had  calculus  itt  high  school.  After  cottsultatlott 
with  scietttists  from  cliettt  disciplittes  ott  the 
currettt  uses  of  calculus,  materials  ittcorporatlttg 
computers  will  be  developed  to  rutt  a  prelimittary 
experimettt .  At  the  ettd  of  otte  year,  a  large  scale 
cotttrolled  ejtperimettt  with  teachittg  attd  computittg 
materials  will  be  ready. 

Miami  Uttiversity  will  co-futtd  over  a  third  of  the 
project .  This  project  is  co-futtded  with  the  NSF 
Directorate  t^r  Mathematical  attd  Physical  Sciences. 


*"Teachittg  Sciettce  with  Toys" 

Sevettty-two  teachers,  K-I2.  will  participate  itt  a 
workshop  for  tett  days  during  the  19SS  academic  year 
reviewittg  scientific  prittciples  attd  participatittg 
itt  hattds-on  sciettce  activities  usittg  toys.  The 
teachers  will  be  divided  Ittto  four  groups  for 
ittstructiottal  purposes:  K-3»  4-6,  7-9,  attd  10-12* 
Each  teacher  will  presettt  workshops  to  other 
teachers  itt  their  school  district  ott  teaching 
sciettce  through  the  use  of  toys.  These  workshops 
will  be  presented  ott  Fridays  attd  Saturdays  betweett 
September  19S7  attd  April  19SS.  Teachers  will  be 
chosett  from  several  school  districts  itt  Southertt 
Ohio.  They  will  desigtt  strategies  to  ittcorporate 
these  activities  ittto  their  curriculum  attd  ittcrease 
the  part  icipatiott  of  girls  itt  sciettce.  The 
uttiversity  staff  attd  school  personnel  will  evaluate 
the  effectiveness  of  this  program  itt  the  class 
rooms  itt  1986  ^ 


TEACHER  ENHANCEMENT  PROGRAM 

David  Kullmatt 

Johtt  H,  Skillittgs 

Miami  Uttiversity  Oxford  Campus 

Oxford.  OH 


TPE  S75173S 
FY&6  $69,631 
Mathematics 


■*Statistics  for  Sccottdary  School  Teachers" 

This  two-year  project  will  develop  materials  to 
prepare  middle  and  high  school  mathematics  teachers 
to  teach  statistics  attd  will  use  these  materials  itt 
a  five-week  summer  sessiott  for  30  teachers  from  the 
regiott  around  Oxford.  Ohio.  Designed  as  a  supplemettt 
to  standard  college-level  statistics  texts .  these 
materials  will  offer,  at  ^tt  adult  level ,  the  kinds 
of  experietttial  approach  to  statistics  that  is 
curretttly  emphasized  itt  many  secondary  school  tenets. 
The  five  modules  will  cover  descriptive  statistics 
attd  data  attalysis,  elemetttary  probability, 
probability  distributiotts,  elemetttary  ittference.  aiid 
advattc^d  inferettce. 

Follow-up  activities  ittclude  visits  by  project  staff 
to  the  participattts'  schools  attd  a  mitticottf erettce  at 
the  ettd  of  the  academic  year.  Evaluatiott  will  assess 
the  ef fectivettess  of  the  materials  as  well  as  the 
participants'  success  itt  teachittg  statistics  itt 


The  participattts  will  be  provided  with  materials  to 
use  itt  their  classrooms  and  to  cottduct  ittservice 
activities.  Schoo*,  districts  will  make  commitmettts 
to  cotttittue  this  program  for  at  least  three  years 
after  this  program  is  completed  attd  to  provide  the 
support  for  the  local  ittservice  workshops^ 

The  PI  attd  staff  are  eminetttly  qualified  to  carry 
out  this  program.  They  ettgaged  itt  a  tremendous 
amouttt  of  pre-plattnittg  for  this  project.  The 
university*s  commitmettts  to  this  program  are 
uttusually  strottg. 


COLI.EGE  SCIENCE  INSTRUMENTATION 

David  L,  Quintt 
Muskittgum  College 
New  Cottcord.  OH 


USE  9853032 
FYSe  $14,421 
Biology 


" Fluor escettce  Microscope  with  Computer  Littkage  to 
Support  Uttdergradua  t  e  Studies  itt  Physiology, 
Genetics  atid  Attatomy" 

The  goal  of  this  project  is  to  provide  students  att 
opportuttity  to  cottduct  experiments  with  biological 
phettomena  at  the  cellular  and  molecular  levels*  The 
major  ttew  equipn  jttt  ittcludes  a  Nikon  fluorescence 
micros  cope- camera  system,  a  cryostat .  attd  computer 
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equipment  linked 
through    a  closed- 
analysis. 


to  the  fluorescence  microscope 
circuit    video    system    for  image 


Fluorescence  markers  are  used  to  study  ,  e.g,, 
human,  animal  and  plant  chromosomes*  cellular 
development  and  brain  pathways.  Some  current  student 
research  projects  involve  the  activation  of  genes  in 
the  hippocampus,  tracing  neural  pathways  in  th;^ 
brain,  verification  of  success  of  transplantation  of 
adrenal  medulla  tissue  to  the  brain,  sexual 
differentiation  in  the  spinal  cord,  and  analysis  of 
muscle  cell  changes  following  the  administration  of 
anabolic  steroids  and  exercise.  The  computer 
equipment  is  being  linked  to  the  fluorescence 
microscope  and  image  analysis  programs  written  to 
support  the  various  experimental  protocols.  Students 
can  explore  the  molecular  basis  of  life  in  the 
laboratory,  becoming  proficient  with  equipment  that 
is  linked  to  computer  systems  while  experiencing  the 
increased  experimental  design  and  analysis 
capabilities  available  through  such  systems. 

This  new  equipment  is  enhancing  biological 
laboratory  work  in  Physiology,  Genetics  and 
Evolution,  Introduction  to  Bi  ology ,  and 
undergraduate  student  ro^^earch ,  The  grantee 
institution  is  matching  the  US'S  award  with  an  equal 
sum  obtained  from  non-Federal  sources. 


PRIVATE  SECTOR  PARTHERSHIPS 
Carol  O'Connell 

Northmont  City  School  District 
Englewood,  OH 


* Project  Create" 


TPE  8851041 
FY88  $  60-634 
FY89  $142,416 

Elem  Science 


PROJECT  CREATE  is  a  cooperative  project  of  the 
Northmont,  Ohio,  City  School  District  and  scientists 
and  engineers  from  local  industry  and  governmental 
laboratories.  It  will  develop  materials  and 
facilities  for  teaching  science  in  the  elementary 
grades  and  work  with  the  district's  teachers  to 
enable  them  to  effectively  utilize  the  materials  in 
their  classes.  Once  developed  and  proven  in  u'^e,  the 
teaching  materials  wi 11  be  disseminated  through 
state  and  national  educational  organizations. 

The  district ,  with  strong  industrial  support  and 
participation,  will  develop  and  equip  a  "micro-tech 
satellite"  —  a  room  wi  t:h  scienre  equipment  anfl 
exhibits  "  which  can  be  used  by  all  the  dif^trict's 
elementary  teachers.  It  will  be  used  for  in-service 
activities  for  teachers  and  by  the  district 
personnel  and  industrial /governmental  scientists/ 
engineers  who  will  be  developing  hands-on  science 
and  mathematics  curriculum  materials  to  fit  the 
following  sequence:  Grades  K-1 ,  plants;  1-2, 
animals'  3,  environment;  4-  5,  earth  science:  /  6, 
physical  science. 


The  use  of  the  partnership  concept  is  intended  to 
insure  that  both  the  science  and  the  pedagogy  will 
be  cound,  up-to-date,  and  well  ir,cegrated. 

Cost  sharing  by  the  partners  will  total  at  least 
50%  of  the  HSF  funding. 


TEACHER  ENHANCEMEHT  PROGRAM 

Jeanmarie  DeChant 
John  Carrabine 
^otre  Dame  College 
Cleveland,  OH 


TPE  8652399 
FYS?  $60,886 
Chemi st ry 


"Teacher  Development  Program  for  Underprepared  High 
School  Chemistry  Teachers" 

Key  to  t^is  project  is  a  three-week  summer  workshop 
for  24  high  school  chemistry  teachers  selected  from 
northeastern  Ohio.  In  this  intensive  workshop  they 
will  study  chemical  structure  and  bonding, 
energetic  aspects  of  chenistry,  and  biochemistry. 
In  addition,  they  will  participate  in  a  course 
component  in  science  education.  Features  of  the 
program  include  lectures ,  laboratory  exercises, 
instructions  in  videotaping  science  demonstrations, 
and  exposure  to  computer  applications.  The  program 
will  provide  an  introduction  to  the  **real  world"  of 
applied  chemistry  through  laboratory  and  industrial 
tours  and  lectures  by  industrial  scientists. 
Problem  sets,  computer  software,  and  videotaped 
materials  will  be  tested  by  the  teachers  in  their 
classrooms  during  the  following  academic  year,  and 
the  results  of  these  piloting  activities  will  be 
shared  in  follow-up  Saturday  workshops. 

The  24  participants  will  be  selected  from  those 
with  less  than  five  years  of  chemistry  teaching 
experience  at  the  secondary  level  and/or  those 
unprepared  for  chemistry  teaching.  Special 
consideration  will  be  ^ '  to  applicants  from  the 
Cleveland  school  system,  to  members  of  under- 
represent  -*d  groups,  and  to  teachers  of  studenv.s 
from  under-represented  groups.  The  teachers  will 
receive  stipends  of  $200  per  week  and  their  living 
expenses  at  Notre  Dame  will  be  covered  by  the 
grant.  They  will  be  eligible  to  receive  academic 
credit  ir:  the  form  of  continuing  education  units. 


COLLEGF  SCIEHCE  INSTRUMENTATIOW 

Susan  K,  Hill  USE  8853308 

Wotre  Dame  College  FYfl8  SI1,126 

CI e vel a  nd ,  OH  Bi  ol ogy 

" Improve  d  Optical  Microscopy  to  Enhance 
Undergraduate  Biology  Laboratories" 

The  goal  of  this  project  is  to  upgrade  the 
biological  ?nd  technical  training  of  women 
undergraduates  through  the  improvement  of  their 
light -microscopy  laboratory  curricula ^  A  major 
thrust  of  the  project  is  to  enable  students  to  view 
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living  organisms  and  tissues,  and  to  learn  modern 
techniques  for  the  examination  and  evaluation  of 
living  cells,  cell  processes  and  structures. 

The  addition  of  pha^se.  polarized  and  fluorescence 
capabilities .  and  of  stereo  and  invited  micro- 
scopes .  increaiies  the  level  of  instru<::tional 
sophistication  end  signi  ficantly  upgrades  the 
technical  proficiency  of  emerginrj  students.  The  new 
microscopes  upgrade  the  entire  departmental  curri- 
culum, greatly  expanding  the  range  of  laboratory 
experiments  available  in  each  laboratory  offering, 
and  broadening  independent  student  research  program, 
thus  making  the  women  scientists  emerging  from  this 
Department  more  competitive  in  today* s  competition 
for  graduate  school  admission  and  for  places  in  the 
scientific/technological  labor  market. 

The  grantee  institution  ig  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMHHTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 

Dannison  A.  Smith  USE  8750118 

Oberlin  College  FY67  $14,448 

Oberlin.  Ott  Biology 


"Equipment  for  an  Undergraduate  Neurochemist ry  and 
Neuropharmacology  Laboratory" 

A  novel  interdisciplinary  Neurochemis  t  ry / 
Neuropharmacology  laboratory  is  being  introduced 
into  the  Neuroscience  curriculum  at  Oberlin 
College.  The  High  Performa^ice  Liquid  Chromatograph 
(HPLC)  id  being  useo  to  bring  better 
chromatographic  techniques  into  this  laboratory. 
At  the  same  time.  impj.*oved  centrifugation  assay 
techniques  are  being  added,  Vfith  a  tissue 
homogenizer  to  produce  rapid  and  uniform  cell 
disruption  of  large  tissue  sampler  prior  to  HPLC 
and  centri  f  ugat  ion  assays.  a  fv^ll  array  of 
bio<::hefnical  research  techniques  for  examining  the 
narvouf;  system  is  becoming  available  to  this 
program. 


Norman  C.  Craig 
Oberlin  College 
Oberlin.  OH 

"Purchase  of 
Spectrometer" 


USE  8750723 
FY87  S19.300 
Chejnistry 

Fourier -Transform  Infr^^red 


A  recently  acquired  Fourier  Transform  lnfrar*^d 
Spectrometer  (FTIR)  is  being  used  in  th*' 
undergraduate  chemistry  curriculum  at  Oberlin 
College .  This  powerful  microcomputer-controlled 
instrument  provides  more  rapid  spectral  analysis 
together  with  higher  resolution  than  can  be  obtained 
even  with  a  researrh-grade  dispersive  instrument , 
Seven  courses  and  150  students  in  upper  and  lower 
division  classes  will  be  directly  impacted  by  the 
use  of  this  FTIH. 


Adding  a  labo.'atory  in  Neurochemistry/ 
Neuropharmacology  to  the  curriculum  allows  students 
to  apply  the  knowledge  and  skills  they  have 
acquired  in  bardic  Biology  and  Chemistry  courses  to 
issues  and  problems  in  Neuroscience:  increases  the 
sophistication  of  undergraduate  research  that  is 
being  undertaken;  gives  students  a  broader  exposure 
to  the  approaches  and  methodologies  currently  m:^^.. 
in  the  Neurosclences;  attracts  to  the  program 
students  (particularly  students  with  an  interest  in 
Chemistry)  who  previously  have  had  little  contact 
with  the  Neurosclences.  and  demonstrates  the 
interdisciplinary  nature  of  research  in  the 
Nturosciences . 


PRIVATE  SECTOFt  PARTNE;RSHIPS 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  Geitz 
Oberlin  College 
Oberlin.  OH 


USE  6851262 
FY88  $37.33? 
Computer  Science 


"Comp*jter  Graphics  Cor  Majors  and  Non-Majors" 


Lynn  E.  Elfner 

Ohio  Acaiiemy  of  Science 

Columbus.  OH 


TPE  8851064 
FYSa  $162. 040 
FY90  $137,960 
US  Science 


"The  Use  of  Scien-e  and  Technology  Research  Centers 
as  MJignets  to  Improve  Precollege  Science  and 
Technology  Educatior." 


ERIC 


The  project  introduces  both  majors  in  computer 
science  and  non-majors  to  topics  in  computer 
graphics  through  the  introduction  of  two  new 
courses:  one  for  Juniors  and  Seniors  in  Computer 
Science  and  one  for  non-majors  at  an  introductory 
level.  The  equipment  that  supports  this  project 
includes:  SUN  3/60  color  workstations;  a  SUN  color 
monitor,  color  board  and  mouse  for  a  file  server:  a 
260  megabyte  disk  drive:  SUN  graphics  board  and 
enhaneed  graphics  processor;  network  cabling;  and. 
associated  software. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


This  project  will  use  Dhio*s  Thomaa  Edison  science 
&  technf\1  rtg^'  rent'^r*?  as  naturfd  magnetf^  to  in^provc 
science  6  technology  education  in  grades  7-^12.  jt 
will  (1 )  stimulate  developt.'ent  of  student  research 
projects  in  biotechnology.  polymers .  and 
manufacturing  sciences;  (2>  t'^rovide  opportunities 
for  in-service  education  of  ricionce  and  mathematics 
teachers  in  areas  of  leading  edge  tec^  .^logies;  (3) 
promcita  parti<::ipation  of  teachers  and  students  in 
educational  opportunities  provided  by  sci,ince  and 
technology  research  centers;  (4 )  cng*^ge  scientists 
and  engineers  working  in  areas  o.^  Reading  edge 
techt  ologie;  as  role  models  and  sabj**ct  matter 
specialists  in  science  and  mathematics  c i^assrooms ; 
and  ^5)  enjage  teachers  in  summer  internships  in 
areas  of  J^.^ading  edge  technologies. 
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liatched  in  part  by  university  and  industrial 
support ,  Ohio' s  Thomis  Edison  Partnership  Program 
has  committed  millions  of  state  dollars  to  the 
development  of  nine  centers  in  Ohio.  These  centers 
are  focused  on  research  in  biotechnology,  polymers* 
Melding  engineering,  manufacturing  sciences, 
materials  science,  and  information  technologies. 
This  program  will  enable  students  and  educators  in 
grades  7-12  to  take  advantage  of  existing  and 
developing  technology  research  centers  and  to 
consult  and  share  knowledge  more  closely  with 
practicing  engineers  and  scientists  in  the  private 
sector.  Five  specific  activities  are  planned;  (l)  to 
publish  three  science  project  workbooks ,  (2)  to 
conduct  six  in-service  workshops;  (3)  to  publish 
five  calendars  of  events;  (4)  to  develop  a  visiting 
scholars  program  affecting  140,000  students;  and  (5) 
to  establish  fourteen  teacher  internships , 

The  partnership  consists  of  five  kinds  of  members; 
(1)  more  than  100  local  schools  in  Ohio;  (2)  public 
and  private  school  board  associations;  (3)  trade  and 
professional  association  such  as  the  Ohio  Chemical 
Council;  {4)  Edison  Technology  Centers;  and  (5) 
corporations  and  insti  tut  ions  such  as  Bat  telle 
Memorial  Institute*  Monsanto  Company*  Ohio  Edison* 
Liebert  Company,  The  College  of  booster,  and  the 
University  of  Cincinnati, 


yOUNG  SCHOLARS 

Michael  H.  Klapper 
Ann  Ackertnan-Brown 
Ohio  State  University 
Columbus,  OH 


RCD  8850280 
Fy&e  S30,610 
FY89  S30,610 
Life  Sciences 


"The  Ohio  State  University  young  Scholar  Program^ 

The  goal  of  this  project  is  to  ii>terest  twenty  11th 
and  12th  grade  high  school  students  in  pursuing 
laboratory  scienco  careers.  Students  are  placed  in 
research  laboratories  during  the  summer  under  ttie 
direction  of  research  scientists  in  the  Colleges  of 
Biological  Sciences ,  Ha  thema^.ical  and  Physical 
Sciences  and  Medicine  at  Ohio  State  University.  In 
this  ten-week  program  students  have  the  opportunity 
for  hands-on  laboratory  experience,  attend  lectures 
on  scientific  ethics,  are  counselled  on  career 
opportuni ti^3  in  the  sciences  and  their  own  skills 
in  the  laboratory  sciences ,  They  are  given 
opportunities  to  explain  to  others  what  they  have 
learned  and  what  they  may  havo  adued  to  scientific 
knowledge.  Parents  and  high  school  teachers  are 
invited  to  participate  with  the  students  in  the 
program.  Students  *  research  experiences  and  their 
interactions  with  faculty*  graduate  students  and 
other  researchers  increase  their  interest  and 
enthusiasm  for  science. 


TEACHER  ENHANCEMENT  PROGRAM 


Franklin  Demana 

Alan  B,  Osborne 

Bert  Waits 

Gregory  Foley 

Ohio  State  University 

Columbus ,  OH 


TPE  8751353 
Fyee  $195,716 

Fye9  $300,000 
Fygo  $300*000 

Mathematics 


"Mathematics  Through  Technology;  Establishing 
Concepts  and  Skills  of  Graphing  and  Functions  in 
Grades  S  through  12" 

The  proposed  project  is  a  four^year  teacher 
inservice  activity  whose  primary  purpose  is  to 
introduce  to  teachers  at  24  different  sites,  mostly 
in  Ohio.  the  use  of  materials  that  utilize 
calculators  and  computers  in  improving  students 
mathematical  performances  in  dealing  with  functions* 
grap;  .ng,  variables*  and  generalizing.  The  maLei.iald 
were  developed  by  the  project  staff  during  a 
previous  project ,  During  the  first  year,  the 
teach^^rs  will  be  identified,  be  educated  in  the 
materials  and  their  use.  and  receive  leadership 
training.  The  next  two  ^'ears,  the  teachers  conduct 
inservice  workshops  for  other  teachers  in  their 
districts ,  In  the  third  phase,  which  will  occur 
during  the  fourth  year,  there  will  be  evaluation  atu^ 
disseminatior  actiuities.  It  is  anticipated  that  the 
immediate  effects  of  the  project  will  extend  to  over 
200  teachers 


TEACHEB  EKHANCEMEKT  r"^lGFlAM 

Arnold  E,  Ross 
Gloria  Woods 
Ohio  State  University 
Columbus*  OH 


"Mathematics  and  Science  Teachern- 
Leadership** 


TPE  6751310 
PySd  $265,916 
Mathematics 


Training  for 


''he  goal  of  this  Project  is  to  woth  with  a  group  of 
forty-'five  accompl  ished  secondary  school 
mathematics  teachers  who  have  responsibilities  to 
provide  mathematical  experiences  for  gifted 
i^tfcuiL^aty  i»ctiuul  i^Luoeikts  in  theit  home  district^:. 
Topics  in  advanced  mathematif:s  closely  related  to 
modern  research  results  will  be  expounded  by  world 
renowned  mathematicians  in  a  companion  project 
designed  for  the  high  school  students  and  funded 
from  outside  sources.  The  teacher  participants 
attend  the  lectures  and  discussion  groups  and  lean 
about  the  mathematical  topics  as  well  as  approaches 
that  thty  could  use  in  their  home  districts  tu 
offer  some  of  the  ideas  to  gifted  students .  The 
participants  observe  the  students  in  the  companion 
workshop  and  analyze  the  interaction  between  the 
students  and  the  modern  mathematical  idc^as. 
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COLLEGE  SCIENCE  INSTRUMENTATIOW 


FACULTY  ENHANCEMENT 


Theodore  L.  Miller 
Lewis  Fikes 

Ohio  Wesleyan  University 
Delaware,  OH 


USE  8852693 
FY88  S17. 547 
Chemistry 


George  K*  Miner 
University  or  Dayton 
Dayton,  OH 


USE  6554228 
FY88  $223,013 
Other  NEC 


"^A  High  Performarice  Liquid  Chromatograph  (HPLC)  for 
Improved  Instruction  in  Chemistry" 

The  quality  of  scientific  training  offered  to 
students  is  being  improved  with  the  purchase  of  a 
high  pressure  liquid  chromatography  instrument  for 
use  in  five  laboratory  courses.  This  is  allowing  the 
Department  to  include  as  a  part  of  the  students* 
scientific  training  the  principles  and  practice  of 
HPLC  -  the  most  versatile  method  for  separating  and 
quantitating  the  variety  of  coftiplex  mixtures  which 
chemists  encounter.  Introduction  of  the  HPLC  into 
the  Chemistry  Department  *  s  laboratory  curriculum  is 
enabling  students  to  work  with  a  wider  range  of 
mixtures  -  especially  those  containing  non^volat ile 
solids  or  thermally  sensitive  compounds  -  than  was 
previously  possible  with  the  department al 
instrumentation.  For  instance,  the  students  are 
doing  experiments  involving  the  separation  and 
quantitation  of  proteins  in  a  mixture  or  determining 
the  lipid  composition  of  a  cellular  membrane. 
Including  these  new  experiments  in  the  laboratory 
program  of  the  Department  is  significant  because  it 
is  enhancing  the  ability  of  the  science  students  to 
investigate  chemical  systems  and!  solve  chemical 
probl ems. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  INSTROMENTATION 

Louis  G.  Arnold 
Otterbein  College 
Weaterville,  OH 


USE  8750148 
FY87  $9,525 
Physics 


"Computer  (Simulation  and  Computer  Data  Acquisition 
in  Undergraduate  Physics" 

Otterbein  College  will  integrate  computer  modeling 
and  computational  methods  into  the  advanced  courses 
of  the  physics  curriculum  and  on-line  data 
acquisition  and  analysis  into  experimental 
laboratories .  Integration  of  these  techniques  with 
the  advanced!  courses  require  on-  site  computer 
equipment  for  illustrative  demonstrations, 
computational  experiments  and  problem  solving,  and 
the  acquisition  and  analysis  of  data.  The  equipment 
necessary  to  implement  this  expansion  of  the  physics 
curriculum  consists  of  1 )  a  computer  physics  work 
station  and  associated  software:  and,  2)  an 
experimental  physics  laboratory  work  station  with 
interface  devices  suitable  for  the  diversity  of 
instruments  found  in  an  advanced  undergraduate 
laboratory.  The  acquaintance  with  current  practices 
of  working  physicists  provided  by  the  equipment 
requested  will  give  students  a  first-hand  knowledge 
of  all  aspects  of  computer  use  as  a  physics  research 
tool. 


"Chautauqua  Short  Coi^rses  for  College  Faculty" 

Thj  s  project  will  provide  partial  support  for  a 
series  of  short  courses  on  topics  of  current 
interest  to  college  and  university  science  faculty. 
The  course  presenters  are  scholars  at  the  frontiers 
of  their  disciplines  who  meet  intensively  for 
several  days  with  faculty  to  communicate  new 
knowledge,  concepts,  and  techniques  which  will 
enhance  college  instruction .  The  National  program 
will  Offer  about  70  courses  per  year  At  locations 
in  the  various  regions  of  the  country.  Also,  some 
courses  will  be  offered  at  special  discipline- 
related  sites.  Included  will  be  topics  of  interest 
to  faculty  in  mathematics,  the  natural  and  social 
sciences,  and  engineering.  The  program  will  be 
evaluated  for  constant  improvement  of  its  service 
to  faculty.  It  will  update  and  enhance  the  teaching 
of  an  average  of  some  two  thousand  college  and 
university  faculty  each  year. 

in  addition  to  USF  support,  participants  and  their 
institutions  will  contribute  about  three  times  as 
much  to  the  operation  of  the  project. 


TEACHER  ENHANCEMENT  PROGRAM 

Patrick  K.  Williams 
Charles  J.  Ritter 
University  of  Dayton 
Dayton,  OH 


TPE  6751862 
FYe8  $1X4,687 
Life  Sciences 


**Teacher  Enhancement  workshop  in  Field  Biology  and 
Geology  for  Middle  School  Teachers'* 

A  six-week  field  biology  and  geology  workshop  will 
be  conducted  by  University  of  Dayton  scientists  for 
20  middle  school  teachers.  It  will  focus  on  the 
acquisition  and  development  of  skills  in  problem 
solving  and  an  additional  knowledge  base  in  ecology 
and  geology.  Emphasis  will  be  placed  on  applied 
biology,  field  biology,  and  environmental  geology. 
The  target  group  of  teachers  are  the  less 
well-prepared  middle  school  teachers  in 
s:>uthwestern  Ohio,  including  both  large  urban 
centers,  such  as  Dayton,  Cincinnati  and  Columbus 
and  suburban  areas  surrounding  the  cities  andi  the 
University , 

The  first  three  weeks  of  the  program  will  include; 
an  introduction  to  the  principles  of  geology  and 
ecology  as  well  as  discussion  of  local  resources 
and  their  uses.  Following  that ,  the  group  will 
travel  by  vans  to  a  field  facility  outside  of 
Denver,  Colorado  to  investigate  the  biology  and 
geology  of  the  area  around  the  High  Altitude 
Laboratory  on  the  slopes  of  Mt .  Evans, 


ERIC 
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Because  this  project  includes  both  a  home-based 
study  and  a  distant  field  site,  teachers  will 
experience  a  unique  opportunity  to  participate  in  an 
exciting  environments  and  apply  the  field  techniques 
to  their  local  environment .  nodules  for  school  use 
will  be  developed  with  the  assistance  of  project 
staff  and  mentor  teams  selected  fron  previous 
participants,  six  evening  meetings  and  several  field 
trips  are  included  in  the  follow-up  plans  for  the 
academic  year. 


YOUNG  SCHOLARS 

Dorothy  R.  Winkeljohn 
Wright  State  University 
Dayton .  OH 


RCD  6350107 
FYBS  $3B.777 
FyB9  $38,777 
Archeology 


"Project  DIGS 
Science)  ** 


< Developing    Individual     Growth  in 


TEACHER  ENHANCEMENT  PROGRAM 

David  C.  Flaspohler 
Raymond  C.  Pfriem 
Xavier  University 
Cincinnati.  OH 


TPE  8751335 
FYSe  $54,790 
Mathematics 


"Preparing  Lead 
Probability** 


Teachers     in     Statistics  and 


In  the  environment  where  the  state  ha^  mandated 
that  statistics  will  be  taught  in  the  schools  of 
Ohio  and  has  granted  monies  to  Xavier  University  to 
educate  teachers  who  have  a  weak  background  in 
statistics^  this  project  has  developed  a  workshop 
for  lead  teachers  dealing  with  content  and 
pedagogical  questions  related  to  the  teaching  and 
learning  of  probability  and  statistics.  The  lead 
teachers  also  receive  instruction  on  how  to  work 
with  other  teachers  in  the  state  and  thereby  are 
able  to  extend  the  ideas  of  the  workshop  to  other 
teachers  in  the  state.  This  will  enable  the  ideas 
cf  tne  workshop  to  reach  a  much  larger  teacher 
audience  and  to  develop  a  regional  network  of 
educators  related  to  the  teaching  of  statistics . 
The  workshop  will  be  geared  to  4B  lead  teachers  who 
wilJ  in  turn  work  with  the  remainder  of  the  105 
teachers  in  the  area  where  statistics  is  required. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Projects  DIGS  (Developing  Individual  Growth  in 
Science)  is  designed  to  enhance  the  interest  of  30 
secondary  school  students  in  science  disciplines  as 
possible  career  choices .  This  project  targets  &th. 
9th ^  and  10th  grade  students  from  a  seven-county 
area  surrounding  Wright  State  University.  Interest 
in  science  careers  is  developed  through  an  intensive 
three-week  summer  institute^  followed  by  9  months  of 
academic -year  activities .  The  workshop  places 
students  in  an  experimental  research  environments 
using  archaeology  as  an  entry  mode  for  rich 
interdisciplinary  learning. 

Students  have  hands-on  experience  in  the  process  of 
scientific  inquiry  through  participation  in  a 
simulated  archaeological  dig  and  through  observa- 
tion of  s  and  interaction  with,  practicing  local 
archaeologists  and  paleont  ologi  sts  current ly 
conducting  a  dig^  Topics  in  related  sciences  are 
introduced  as  a  natural  outflow?  from  concepts  and 
phenomena  encountered  by  the  students  during  their 
research  (e^g,.  earth  science  and  chemistry 
applications  in  the  archaeological  field) -  Career 
information  is  integrated  with  content  knowledge 
throughout  the  curriculum.  Multimodal  teaching/ 
learning  activities  and  strategies  are  used,  with 
most  classroom  activities  being  structured  as  small 
group  cooperative  projects. 


Stephen  C.  Verian 
Xavier  University 
Cincinnati.  OH 


USE  8750228 
FYe7  $10,081 
Physics 


"Woderniiaoion  of  an  X-Ray  Physics  Laboratory 
Program  for  Undergraduates*" 

Xavier  University  will  upgrade  and  update  the  x-ray 
physics  component  of  the  atomic  physics  laboratory 
program  taken  by  physics^  applied  physics^  and 
physics  concentration  education  majors.  By 
replacing  an  aging  and  obsolete  x-ray  tube  power 
supply  with  a  modern,  high-power,  highly  stabilised 
and  regulated  DC  high-voltage  power  supply  for  the 
generation  of  x-rays^  significant  improvements  in 
x-ray  diffraction  experiments  using  cameras  and 
dif fractometers  will  be  achieved .  By  adding  a 
timer  and  a  counter  to  the  data  acquisition  system 
and  interfacing  system  to  a  computer^  students  will 
be  able  to  perform  experiments  using  modern  digital 
techniques .  The  new  power  supply  and  new 
instrumentation  will  improve  the  way  students 
perform  existing  experiments :  Bragg  diffraction^ 
back-Laue  reflection.  and  dif f ractometry^  In 
addition  it  will  make  possible  new  experiments,  for 
example  the  measurement  of  x-ray  line  intensities 
and  intensity  ratios  and  the  study  of  line  shapes 
and  fine  structure^  as  well  as  the  computerising  of 
data  acquisition  in  all  experiments.  Finally,  the 
new  instrumentation  will  provide  a  reliable  x-ray 
system  for  student  research  projects. 
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OKLAHOMA 


Jeffrey  J,  Sich 

Youngstown  State  University 

Youngstown ,  OH 


USE  8851165 
FY88  $26,799 
Biology 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


""Instruments  to  Improve  the  Undergraduate  Core 
Curriculum  in  Microbiology" 

Since  1980,  and  especially  within  the  last  three 
years,  there  has  been  rapid  growth  in  the  area  of 
Microbiology  in  this  Department ,  This  is  reflected 
in  a  49%  increase  in  the  number  of  students  enrolled 
in  the  basic  microbiology  course  and  the  subsequent 
increase  in  demand  for  upper  division  courses.  In 
response  to  this  demand,  a  new  faculty  member,  with 
expertise  in  inununology ,  was  hired  in  1986 , 
providing  the  Department  with  the  opportunity  to 
expand  its  offerings  in  Microbiology  and  to  provide 
a  core  of  courses  approved  by  the  American  Society 
for  Microbiology, 

The  equipment  procured  through  this  project  is 
enhancing  the  laboratory  experiences  offered,  and 
making  it  possible  to  offer  additional  courses  in 
the  near  future, 

A  teaching  microscope,  compatible  with  a  video 
display  system,  provides  both  an  opportunity  to 
improve  instruction  in  microscopy  and  to  use 
techniques  in  fluorescence  microscopy.  The  equipping 
of  a  tissue  culture  laboratory  permits  the 
experimental  manipulation  of  mammalian  cells. 
Students  also  are  gaining  experience  in 
i  mm  unoelectrophoresis,  ELISA  and  other 
microtechniques,  and  in  the  manipulation  and 
visualization  of  nucleic  acids. 


1967 

Celia  J.  Hawk 
Science 
MacArthur  High  School 
Lawton,  OK 


Judy  Hisaw 
Mathematics 
Roff  High  School 
Roff,  OK 


1988 

Donna  J,  Hansen 
Mathematics 
Putnam  City  North  High  School 
Oklahoma  City,  OK 


Richard  J,  Bryant 
Science 
Okmulgee  High  School 
Okmulgee,  OK 


The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Don  Phillips  USE  8852254 

Cameron  University  FY66  $50,000 

Lawton,  OK  Mechanical  Eng 


"Engineering  Technology  Instrumentation  Laboratory 
Improvement " 

This  project  supports  the  Engineering  Technology 
program  at  this  institution  by  enhancing  the 
instrumentation  laboratory.  Previously  existing  CAD 
equipment  is  linked  to  compatible  pneumatic  and 
hydraulic  test  equipment  so  that  students 
experience  state-of-the-art  Industrial 
instrumentation  and  feedback  control  systems.  The 
lab  impro^'ement  is  achieved  through  the  acquisition 
of  Festo  Pneumatic  and  Hydraulic  trainer  packages: 
FESTO  Programmable  Controller;  and  WIOA  Rotating 
Machine;;y  and  Synchro/Servo  training  packages. 

This  award  is  being  matched  by  an  eqtial  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Betty  Lou  Acord 
Connors  State  College 
Warner,  OK 


USE  6652310 
FY88  $13,609 
Mathematics 


**Upgrading  Mathematical  Skills  Through  Computer 
Assisted  Instruction** 

The  project  will  establish  a  computer  laboratory  for 
assisting  with  the  instruction  of  remedial  students. 
Individualized  student  plans  will  be  designed  and 
monitored  through  testing  and  interviews.  The 
project  should  give  a  significant  contribution  to 
the  ins;t  i  t  ut  ion 's  interest  in  improving  the 
mathematical  background  and  interest  in  a  client 
group  that  includes  minorities  and  females. 

This  award  is  being  matched  by  on  equal  sum  from  the 
grantee* 


American  culture.  To  date,  careful  attention  has 
been  paid  to  the  K-3  level,  with  less  attention  to 
the  later  years.  The  original  proposal  had  not 
requested  funds  for  field  testing  and  revision  of 
the  materials  for  the  later  grades .  However,  the 
effectiveness  of  the  earlier  program  makes  it 
appropriate  that  we  permit  a  thorough  completion  of 
the  entire  program.  This  award  will  permit  such 
evaluation  and  revisions  as  well  as  the 
soliciCaCioD  of  a  publisher  for  national 
dissemination . 


TEACHER  PREPARATION  PROGRAM 

Douglas  B.  Aichele 
John  M.  Jobe 

Oklahoma  State  University 
Stillwater.  OK 


TPE  8751181 
FY87  $136,219 
FY89  $100,271 
Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Daniel  E.  Beeker 
Northeastern  Oklahoma  A&M 
Miami.  OK 


USE  8352433 
FY88  $20,672 
Physi  cs 


"Computers  in  the  Undergraduate  Physics  Laboratory" 

This  project  incorporates  computers  into  the 
undergraduate  Physics  and  Pre- Engineering 
Laboratories.  Students  use  the  computers  for  data 
acquisition  as  well  as  for  analysis  and  presentation 
of  the  data .  Experiments  have  been  modified  from 
those  previously  available  for  utanual  data 
acquisition  to  use  the  computer  In  the  data 
acquisition  process.  A  concentrated  orientation  to 
the  software  and  the  use  of  the  computers  for 
experimental  work  helps  students  to  use  the 
laboratory  more  effectively. 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Douglas  B.  Aichele 
Oklahoma  State  University 
Stillwater.  OK 


MDR  8470460 
FY85  S127.143 
Fy86  $153,355 
FYae  $  56.057 
Mathematics 


"Increasing  the  Participation  of  Native  American 
Students  in  Higher  Mathematics'' 

It  is  a  well-known  fact  that  persons  of  Native 
American  descent  are  not  represented  in  scientific 
and  technological  fields.  This  project  is 
developing  i  instructional  materials  in  mathematics 
aimed  at  Native  American  students.  The  materials  use 
information  familiar  to  the  traditions  of  the  Native 


"Teleconference  Instruction  in  Problem  Solving 
(TIPS) " 

This  project  consists  of  two  interrelated  parts. 
Four  teleconferences  on  problem  solving  in 
mathematics  appropriate  for  secondary  teachers  will 
be  produced.  These  will  be  coordinated  with  a  set 
of  four  problem  solving  modules.  The  effect  of 
this  technological  mode  of  delivery  on  the 
mathematics  problem  solving  ability  and  awareness 
of  preservice  mathematics  teachers  in  Oklahoma  will 
be  evaluated.  Comparisons  will  be  made  among 
teachers  who  participate  in  the  teleconferences  and 
use  the  modules,  teachers  who  use  the  modules  only, 
and  teachers  have  access  to  neither  the 
teleconferences  nor  the  modules.  Because  the 
preservice  teachers  in  Oklahoma  spend  one  full  year 
as  first-year  teachers  in  schools  before  they  are 
certified,  results  of  the  research  study  can  be 
generalized  to  novice  teachers  in  other  geographic 
areas . 

This  project  focuses  on  two  very  important  facets 
of  teacher  education.  An  area  of  great  concern  in 
mathematics  education  is  the  teaching  of  problem 
solving  at  every  level  in  the  curriculum.  The 
products  from  this  project  will  be  four  video 
cassettes  from  the  teleconferences  that  can  be  used 
for  both  preservice  and  inservice  instruction  on 
problem  solving.  These  video  cassettes  will 
capture  on  film,  techniques  for  teaching  problem 
solving,  as  well  as  making  available  to  a  large 
audience  of  prospf^ctive  teachers  and  practicing 
teachers,  experts'  views  on  this  subject.  This  in 
itself  might  have  been  a  sufficient  reason  for 
funding  in  the  Teacher  Preparation  Program. 
However,  in  addition,  this  projecL  will  provide 
information  about  the  use  of  teleconferencing  as  a 
delivery  system  for  preservice  and  inservice 
instruction  on  a  complex  topic  for  which  there  is 
great  need.  Because  it  is  impossible  to  provide 
quality  inservice  instruction  for  all  teachers  in 
the  country  in  workshop  settings,  especially  in 
geographic  areas  where  the  population  is  sparse, 
the  teleconference  may  be  an  appropriate  manner  of 
updating  teachers'  backgrounds.  This  project  will 
provide  evidence  for  the  desirability  of  the  use  of 
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teleconferences  in  working  with  teachers.  If  it  is 
found  to  be  appropriate,  it  could  reform  the  ntode  of 
dc  livery  of  niathemati  c&  educat  ion  inservice 
instruction  throughout  the  country. 


YOUNG  SCHOLARS 

David  A.  Francko 

Earl  E,  Lafon 

John  I*  Gelder 

Margaret  Ewing 

Oklahoma  state  University 

Stillwater,  OK 


RCD  B65Q2B1 
FYSS  S59,B65 
FYB9  S59,865 
HS  Science 


*'Young  Scholars  Program:     Futures  in  Science** 

The  College  of  Arts  and  Sciences,  Oklahoma  State 
University,  conducts  a  three-week  Young  Scholars 
Program  designed  for  thirty-six  students,  grades 
9-12 .  Those  who  attend  will  better  understand  the 
ways  that  scientists  think  and  work,  will  recognize 
the  many  opportunities  in  science.  and  will 
experience  the  excitement  of  interacting  with 
scholar-rnentors  and  other  outstanding  students  in  an 
enriched  academic  environment  v 

All  Students  attend  morning  presentations, 
workshops,  and  tours v  The  first  week  of  morning 
sessions  deals  with  information  and  research, 
focusing  on  statistics  and  mathematics  for  the 
scientist.  The  second  week  is  devoted  to  the  social 
implications  of  scienti fie  study  and  advancement , 
specifically  ethical  issues.  The  last  week  of 
morning  sessions  covers  career  options  from  a 
variety  of  perspectives:  discussions  with  counselors 
and  advisors,  completing  a  career  evaluation 
examination,  hearing  educators  and  professionals 
describe  their  work ,  and  exploring  the  sites  where 
scientists  go  about  their  jobs. 

in  the  afternoons,  the  students  learn  to  use  the 
laboratory  safely  and  effectively  to  complete 
assigninents  under  the  close  direction  of  university 
faculty.  In  groups  of  twelve,  students  work  for  one 
week  each  in  the  chemistry,  life  sciences ,  and 
physics  laboratories .  The  academic  work  in  the 
afternoon  sessions  is  rigorous,  informative,  ?nd 
productive. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


John  I.  Gelder 
Isaac  D .  Eubanks 
Oklahoma  State  University 
Stillwater,  OK 

"AP  Chemistry  by  Satellite" 


MDR  875152B 
FYflfl  Sie5.B55 
FY89  $199,171 
Chemistry 


Students  from  small  high  schools  are  often 
educationally  disadvantaged  %then  they  reach  college 
because  their  schools  lacked  tiie  resources  required 
to  teach  those  ad*7anced  cour^  es  that  would  have 
helped   them  succeed   in  college.   This  project  will 


determine  whether  live  instructlon-by-satellite  is 
a  viable  means  of  providing  high  school  students 
with  an  advanced  course  in  chemistry.  The 
opportunity  will  be  offered  to  schools  which  are 
too  small  or  lack  resources  to  provide  Advanced 
Placement  Chemistry,  but  which  do  offer  one  year  of 
the  subject .  The  format  will  be  designed  to 
incorx>orate  as  many  of  the  desirable  features  of 
live  classroom  instruction  as  are  possible.  It  will 
include  video-  and  computer -based  learning 
experiences  for  students  that  usually  cannot  be 
done  in  a  live  classroom.  Students  will  be  able  to 
ask  questions  and  respond  to  their  distant 
instructor  during  each  telecast .  They  will  do 
experiments  in  their  own  school  laboratories  and 
will  exchange  data  using  computers.  Local 
supervision    will    be  responsibility    of  the 

school ' s  "first-year"  chemistry  teacher  who  will 
interact  with  the  University  as  a  cooperating 
teacher . 

It  has  recently  been  shown  that  one  of  the 
strongest  correlates  with  persistence  at  the 
college  level  in  the  study  of  mathematics  and  the 
sciences  is  the  opportunity  for  the  student  to  take 
Advanced  Placement  or  Honors  courses  in  the 
subjects  V  By  allowing  students  in  rural  schools  to 
have  this  experience,  the  project  addresses  two 
important  issues:  human  resources  and  equity. 


TEACHER  PREPARATION  PROGRAM 

Terence  J.  Mills 
Oklahoma  State  Vniversity 
Stillwater.  OK 


TPE  B65207B 
FY87  $241,903 
FYflfl  S6fl6,311 
FY90  S107,471 
FY91  S118,643 
MidSch  Sci/Math 


"The  "DIRECT"  Middle  School  Science  and  Mathematics 
Project" 

This  middle  school  mathematics  and  science 
preservice  teacher  education  program  builds  on 
existing  secondary  and  elementary  teacher  education 
programs .  Certi  fi cat  ion  with  middle  school  science 
or  rnat  hematic  endorsements  will  be  possible  at 
either  the  elementary  or  secondary  level. 

At  the  elementary  level,  36  semester  hours  of 
science  or  27  semester  hours  of  mathematics  courses 
will  be  required .  This  will  be  accomplished  by 
redirecting  up  to  20  semester  hours  from  education 
courses  to  science  and  mathematics  content  courses. 
At  the  secondary  level.  20  of  the  52  semester  hours 
of  science  content  co^rses  will  be  specific  to  the 
middle  school;  in  addition  the  program  will  include 
two  specially  designed  psychology  courses.  Other 
specially  designed  program  elements  will  include: 
laboratory  sections  for  existing  science  courses; 
three  capstone  courses  in  earth,  biological,  and 
physical  sciences;  companion  methodology  courses 
coupled  with  appropriately  placed  field 
experiences;  a  mentor  teacher  system;  and  informal 
learning  activities  incorporating  applied 
mathematics  and  science  concepts  from  "the  real 
world"    developed   for   the  new  programs .   A  special 
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mathematics  modeling  course  and  a  mathematics 
history  course  will  be  developed  to  be  used  In  both 
mathematics  tracks.  In  all.  fifteen  new  courses  will 
be  developed:  3  in  science,  2  In  mat henia tics .  2  In 
psychology  ,  2  in  methods.  and  6  for  field 
experiences.  The  project  takes  advantage  of  an 
existing  Entry- Year  Assistance  Program  in  Oklahoma 
to  provide  support  to  graduates  during  their  first 
year  and  feedback  to  the  university  on  the 
effectiveness  of  the  new  programs. 

Tha  project  director,  a  science  educator.  Is  joined 
by  an  applied  mathematician  and  an  inorganic 
chemist:  these  two  people  will  serve  as 
co^ directors.  The  project  staff  draws  heavily  from 
the  disciplinary  departments  of  the  university  and 
local  school  systems. 


PRIVATE  SECTOR  PARTNERSHIPS 

Marwin  K,  Kemp 
Eric  L.  Bandurski 
Mancy  N,  McDonald 
Tulsa  Public  Schools 
Tulsa.  OK 

"Science  Enrichment" 


TPE  6751221 
FYes  $120,000 
Elem  Science 


workshop  are  on  the  process-structure  of  science 
and  developmental  learning  theory.  Each  teacher 
will  complete  the  study  of  two  of  three  curricula: 
biology,  physics,  or  chemistry.  Dally  seminars  on 
science  and  learning-theory  bases  velating  to  these 
curricula  will  be  an  Integral  part  of  the  workshop. 
Three  follow-up  sessions  for  the  participants  will 
be  conducted  during  the  academic  year. 

Participants  will  be  chosen  from  school  districts 
in  Kansas,  Northern  Texas,  Arkansas.  Southern 
Missouri ,  Eastern  Colorado,  and  New  Mexico.  The 
primary  goal  of  this  project  is  to  train  a  cadre  of 
master  teachers  who  will  provide  inservice 
education  for  teachers  In  their  school  district 
using  learning  cycle-based  curricula. 

The  participants  will  be  provided  with  a  complete 
set  of  currlcular  materials  with  permission  to 
reproduce  the  materials  for  other  teachers  within 
their  local  school  system.  Each  part icipant 's 
school  system  will  be  required  to  make  significant 
commitments  and  provide  adequate  support  systems  to 
enhance  the  summer  participants*  local  staff 
development  activities. 


The  Tulsa  Public  Schools  will  expand  a  successful 
pilot  program  to  bring  hands-on  science  experiments 
into  elementary  and  middle  school  classrooms.  The 
objective  is  to  expand  interest  in  and  appreciation 
for  science  by  all  students,  thereby  contributing 
broadly  to  the  enhancement  of  science  literacy. 
Scientists  (one  a  former  col  lege  chemistry 
professor)  with  Amoco  Production  Company*  s  Tulsa 
Technical  Center  developed  appropriate  physical  and 
biological  science  experiments  and  prepared  kits  of 
the  necessary  fttaterials  for  them.  Volunteers,  from 
the  Junior  League,  the  American  Chemical  Society, 
Amoco.  Cities  S-irvico  Co, ,  and  parent  groups  wer9 
trained,  jointly  with  teachers.  In  the  use  of  these 
kits,  and  then  each  went  biweekly  into  the 
classrooms  to  support  students  working  in  groups  of 
two  to  four  in  carrying  out  the  experiments .  The 
program  was  tested  first  In  fourth  and  fifth  grade 
classes,  then  expanded  to  middle  school .  and  now 
will  be  applied  more  broadly  throughout  the  system 
In  those  gr  .des. 


TEACHER  ENHANCEMENT  PROGRAM 

Edmund  A*  Marek 
Suzanne  B.  Methven 
University  of  Oklahoma 
Norman,  OK 


TPE  6652293 
FY97  S90.409 
FYSa  S96.669 
Multi  disciplinary 


"Development  and  Evaluation  of  a  Model  Inservite 
Program  for  Secondary  School  Science  Teachers" 

Fifty  teachers  will  participate  ( 25  in  the  summer, 
1937,  and  25  In  the  summer  19Bd)  in  a  Master 
Teachers  Workshop  for  4  weeks*  The  foci  of  this 


RCD  9650146 
FVeS  $30,639 
Fy89  $30,639 
Chemical  Eng 


YOUKC  SCHOLARfS 

Martin  A,  Abraham 
Ramon  L.  Cerro 
Richard  E.  Thompson 
Kerry  L,  Sublette 
Keith  D,  Ulsecarver 
University  of  Tulsa 
Tulsa.  OK 


"An  Introduction  to  Chemical  Engineering  for  Native 
American  and  Minority  High  School  Students" 

This  project  Is  designed  to  increase  awareness  of 
engineering  as  a  career  for  20  Native  American, 
minority,  and  female  students  entering  the  9th. 
10th  and  11th  grades.  Students  are  selected  from 
the  northeastern  Oklahoma  regional  area,  which 
Includes  portions  of  northwest  Arkansas,  southwest 
Missouri,  and  southeast  Kansas.  This  Is  a  two-week, 
on-campus  session  at  the  University  of  Tulsa  where 
the  scholars  interact  with  departmental  faculty, 
undergraduate  students  In  Chemical  Engineering,  and 
selected  representatives  from  local  Industry 
{including  individuals  from  the  various  groups  at 
which  this  program  is  targeted).  In  addition,  the 
scholars  are  exposed  to  hands-on  chemical 
engineering  problems  through  laboratory  experiments 
and  a  small  research  project. 
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TEACHER  ENHANCEMENT  PROGRAM 

Steffen        Rogers  TPE  6751667 

Harrington  wells  FYSe  S4I6h303 

Ralph  Heller  Biology 
University  of  Tulsa 
Tulsa,  OK 


"Molecular  Genetics  and  Cellular  Biology  in  Primary 
and  Secondc^y  Education" 

Over  the  next  three  years  the  University  of  Tulsa 
will  conduct  a  series  of  four-week  workshops  for 
regional  elementary  and  secondary  biology  teachers 
and  their  principals  in  the  areas  of  loodern 
molecular  genetics  and  cellulai  biology.  This 
project  was  designed  in  direct  response  to  the 
expressed  needs  and  requests  of  regional  teachers , 
principals^  and  superintendents  who,  in  every 
instance,  listed  a  lack  of  knowledge  in  modern 
molecular  genetics  and  cellular  biology  as  their 
primary  deficiency  in  the  teaching  and/or 
understanding  of  modern  biology. 

Twenty  teachers  pet  year  and  their  principals  will 
participate  in  this  program,  which  will  serve  as  the 
basis  for  an  articulated  regional  biology  program. 
The  workshop  will  be  heavily  content -based  with 
researchers  from  universities ,  research  institutes , 
and  private  industry  acting  as  presenters  on  the 
specific  topics  with  which  they  are  working.  Half  of 
each  day  will  be  spent  in  the  laboratory  dealing 
with  the  experiential  aspects  of  the  topics  covered 
in  the  lecture  portions.  Teachers  and  master 
teachers  working  together  will  also  "translate"  the 
lab  activities  to  the  appropriate  level  for 
stLdents, 

Elementary  and  secondary  teachers  and  administrators 
will  work  together  to  create  an  articulated 
educational  model ,  Presentations  by  superintend^^nts 
who  have  been  successful  in  implementing  an 
articulated  curriculum,  a  concurrent  principal *s 
workshop,  and  a  rigorous  evaluation  of  the  project 
will  be  implemented.  Previous  experience  has 
demonstrated  that  a  combined  elementary /secondary 
program  can  be  extremely  success  ful  in  fostering 
change  in  a  school  {district. 

The  University  of  Tulsa.  the  Tulsa  Educational 
Foundation,  and  the  participating  school  districts 
have  contributed  24^  as  their  share  of  the  cost  of 
this  project . 


OREGON 

Presidential  Awards  for  Excellence 
iti 

Science  and  Mathematics  Teaching 


1987 

Ronald  Zaraza 
Science 
Moodrow  Milson  High  School 
Portland,  OR 


Fred  Rectanus 
Mathematics 
George  Middle  School 
Portland.  OR 


1966 

Bonnie  sriggs 
Mathematics 
Creswell  High  School 
Creswell.  OR 


Marian  R.  Gerst 
Science 

J  B  Thomas  Junior  High  School 
HiHsboro,  OR 


COLLEGE  SCIENCE  INSTRUMENTATION 

Charles  J.  Kunert  USE  8750673 

Concordia  College  Fy67  S9,153 

Portland.  OR  Biology 

"Facilitation  of  Research  by  Undergraduates  in  Life 
Science** 

The  Life  Sc;lences  Department  is  requiring  an 
independent  research  project  as  a  component  of  its 
curriculum  for  majors.  This  Senior-year  project  is 
involving  students  in  research  with  a  particular 
focus  upon  Molecular  Biology.  Powerful  motivators, 
the  projects  provide  students  an  environment  for 
developing  modern  laboratory  skills  and  techniques 
while  pursuinrj  a  currently  important  biological 
question.  As  .\  result,  these  undergraduates  better 
comprehend  the  essence  of  science  while  at  th^  same 
time  they  gain  better  preparation  for  entering 
careers  based  scientific  processes.  Participants 
are  being  encoiraged  to  communicate  the  results  of 
their  researcli  to  their  peers  and  to  other 
sci  entists  tirough  publication  and/or  oral 
presentation  of  their  work. 


The  new  equipment  provided  through  this  grant  is 
being  used  for  basic  work  in  Molecular  Biology, 
including  th^  puri  fiC£.tion  and  experimental 
manipulation  o::  nucleic  acids.  The  simplicity  of 
many  of  the  techniques  employed  in  Molecular 
Biology  makes  it  feasible  for  undergraduates  to 
accomplish  significant  work  if  properly  motivated 
and  supervised 
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COLLEGE  SCIENCE  INSTRUMENTATION 

John  C^  Abele 

Lewis  and  Clark  College 

Portland,  OH 


USE  8851283 
FY88  $26,927 
physics 


**Solid  State  Laboratory  for  Advanced  Undergraduate 
Physics  Students** 

The  Physics  Department  i^  developing  a  modern 
laboratory  for  teaching  Solid  State  Physics, 
Building  on  a  base  of  introductory  and  intermediate 
courses,  the  Physics  faculty  has  recently  turned  its 
attention  to  the  development  of  a  series  of  advanced 
laboratory/student- faculty  research  investigations 
which  will  serve  to  emphasize  topics  being  studied 
in  Thermodynamics  and  Statistical  Mechanics,  Modern 
Physics,  Solid  State  Physics  and  Quantum  Mechanics, 

Solid  State  Physics  was  selected  to  illustrate 
fundamental  interactions  of  electrons  with  matter. 
The  development  of  this  laboratory  is  also  very 
practical  in  view  of  the  graduate  and  career  plans 
of  undergraduate  Physics  majors.  The  laboratory  will 
support  a  range  of  experiments  of  differing  degrees 
of  sophistication,  A  number  of  pieces  of  equipment 
for  crystal  growth  and  electrical  optical 
measurements  have  or  are  being  acquired. 

The  central  piece  of  equipment  in  this  project  is  a 
superconducting  magnet  and  variable  temperature 
cryostat  to  be  used  to  investigate  fundamental 
properties  of  materials ,  The  system  is  capable  of 
temperatures  from  1,5  to  300  Kelvin  and  magnetic 
fields  up  to  ten  Tesla,  This  system  will  be  used  by 
students  enrol  led  in  Advanced  Laborat ory , 
Undergraduate  Research ,  or  student-faculty 
collaborative  research ,  Examples  of  concepts  to  be 
studied  are:  magnetic  susceptibility,  specific  heat, 
electrical  conductivity.  Landau  quantization, 
electronic  band  structure,  superconductivity,  and 
semiconductor  carrier  concentration. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


studies  of  the  stereochemistry  of  augmented  thermal 
and  photochemical  Cope  rearrangements:  (II) 
syntliesis  and  studies  of  the  regio-  and 
stereochemistry  of  deal koxycarbonylat ion  reaction^ 
of  thienyl  substituted  polyalkoxycarbonyl  ethenes 
as  possible  poly thienyl  precursors :  < III)  synthesis 
and  conformational  studies  of  Schif f  base 
coordination  compounds  as  possible  laser  materials: 
and  (IV)  the  synthesis  of  silicone  compounds  of 
theoretical  interest. 

The  grantee  is  matching  the  award  from  non-Federal 
sources , 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  Wolcott 
Linfield  College 
McMinnville,  OH 


USE  8750192 
FYS?  $26,372 
Chemistry 


"NMR  in  Undergraduate  Instrumentation  in  Chemistry 
and  Physics 

The  use  of  a  recently  acquired  60  MHz  nuclear 
magnetic  resonance  (NMH )  spectrometer  with 
lock/ decoupler  and  variable  temperature  accessories 
is  modernizing  and  significantly  broadening  the 
training  of  undergraduate  students  in  chemistry  and 
other  sciences  at  Linfield  College ,  This  is  being 
accomplished  through  the  implementation  of  six 
instructional  objectives:  (1)  training  students  in 
the  use  of  NMR  to  rapidly  generate  detailed 
information  about  the  physical  structure  of  small 
molecules:  (2)  helping  students  verify  the  identity 
of  organic  compounds  synthesized  in  the  laboratory: 
(3)  providing  a  way  to  measure  subtle  temperature- 
dependent  physical  changes  in  molecules:  (4) 
illustrating  physical  principles  related  to  nuclear 
spin:  (5)  introducing  students  to  a  means  of 
rapidly  determining  the  relative  quantities  of 
known  compounds  in  mixtures:  (6)  encouraging 
undergraduates  to  become  involved  in  research 
projects* 


COLLEGE  SCIENCE  INSTRUMENTATION 


James  A,  Duncan 

Lewis  and  Clark  College 

Portland,  OR 


USE  3851627 
Fy38  $62,700 
Chemistry 


Acquisition  of  a  High- field  Fourier  Transform 
Nuclear  Magnetic  Resonance  Spect  rometer  for 
Undergraduate  Research  and  Instruction" 

A  High-Field  Fourier  Transform  Nuclear  Magnetic 
Resonance  Spectrometer  System  including  variable 
temperature,  hard  disk ,  and  coprocessor  accessories 
is  being  used  to  introduce  new  experiments  in  the 
Physical ,  Inorganic ,  Advanced  Analytical ,  and 
Introductory  Organic  Chemistry  Laboratory  Courses . 
The  scientific  productivity  of  the  undergraduate 
research  program  is  being  substantially  increased. 
Examples  of  student  research  projects  which  are 
being  made  possible  by  this  instrument  included:  (I) 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  M.  Yarbrough 
Omar  Zia 

Oregon  Institute  of  Technology 
Klamath  Falls,  OR 


USE  3351227 
Fy33  $37,316 
Electrical  Eng 


"Analog  Circuit  Instruction  Improvement** 

This  project  enhances  the  curriculum  of  an 
Electrical  Engineering  Technology  Program  by 
providing  a  laboratory  environment  for  the  study  of 
analog  circuits  using  computer  aided  engineering 
techniques. 
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The  laboratory  equlpniGnt  Includes  Bapld  Systems 
spectrum  analyzer/  digital  storage  oscilloscopes 
connected  to  personal  computers ,  These  systems 
provide  significant  spectral  analysis  digital 
sampling  capability  at  low  cost.  Students  using  the 
1  aboratory  are  able  for  example,  to  sample 
transients,  save  waveforms  and  later  compare  these 
to  new  waveforms. 

This  award  Is  being  matched  by  an  equal  sum  from  the 
grantee. 


COURSE  AND  CURRICULUM 
Thomas  Dick 

Oregon  State  University 
Corvallls.  OR 


USE  8813785 
FY86  $27,401 
Mathematics 


"Plan  for  Calculators  in  the  Calculus  Curriculum" 

Oregon  State  Un'^.versity  (OSU)  will  work  with 
Hewlett-Packard  to  develop  and  Implement  a  calculus 
curriculum  which  makes  essential  use  of  the  HP28S 
symbolic/graphical  calculator . 

The  objectives  are  to  Identify:  calculus  topics 
pedagoglcally  suited  for  use  on  symbolic /graph leal 
calculators:  roles  of  symbol ic/graphical  calculators 
in  calculus:  production  of  curriculum/ calculator 
materials  to  be  tested  during  the  academic  year. 


interfaced  to  instruments  and  experimental 
apparatus  for  the  purposes  of  ^experimental  control 
and  data  acquisition.  The  ECtivity  will  involve 
both  lecture  and  laboratory  work  over  a  four  week 
period,  After  an  introduction  to  fundamentals  of 
digital  electronics,  signal  conditioning,  personal 
computer  architecture,  and  pr ogr ammin  g , 
participants  will  produce  a  digital  oscilloscope 
and  interface  personal  computers  to  spectrometers 
and  titration  appart^tus.  Topics  will  include  serial 
and  parallel  data  transfer ,  analog  sampling 
principles,  and  Integrated  circuit  timers.  After 
the  instructional  phase  of  the  course,  participants 
will  select  among  a  number  of  specific  applications 
for  farther  study.  Included  among  these  are 
examples  of  interfaces  to  spectrometers,  a  liquid 
chromatography  application  featuring  computer- 
controlled  valve  manipulation^  a  Fourier  transform 
infrared  spectrometer.  an  X-ray  diffraction 
spectrometer ,  and  two  undergraduate  chemistry 
experiments  which  use  computers  to  improve  the 
quality  Of  the  data  being  collected.  The  program  is 
intended  for  faculty  who  wish  to  incorporate 
computer  interfacing  into  their  own  teaching  of 
experimental  science. 

In  addition  to  the  KSF  funds,  participants' 
institutions  will  contribute  about  5%  in  travel 
costs  to  the  operation  of  the  project. 


Charles  Patton,  a  developer  of  the  HP28 ,  who  Is 
writing  a  calculus  book  based  on  the  HP28  will 
provide  both  technical  advice  regrading  the 
calculator  as  well  as  allow  adaptation  of  his 
calculus  text  materials^  which  are  appropriate  for 
the  pilot  classes  at  OSU. 

In  addition*  the  principal  investigator  and 
exemplary  high  school  teachers  from  the  Title  II 
HP28  calculator  project  will  present  a  series  of 
workshops  at  the  Korthwest  Conference  on  utilizing 
the  HP-28  in  mathematics  classes;;. 

Oregon  State  and  Hewlett-Packard  will  share  costs  of 
this  project. 


USE  3854161 
FY88  $63,823 
Chemistry 


FACULTY  EKHANCEMENT  PHOGRAH 

Michael  U,  Schulyer 
Edvard  H,  Piepmeier 
■James        Ingle,  Jr. 
Joseph  W.  Klbler 
Douglas  A,  Keszler 
Oregon  State  University 
Corvallis.  OH 


"Pi  Workshop  in  Interfacing  Microcomputers  to 
Chemical  Instrumentation  in  the  Undergraduate 
Laboratory** 

This  project  will  Introduce  faculty  In  the  physical 
and  life  sciences  who  teach  at  four-year  colleges  to 
the  use  of  computers  in  experimental  work .  The 
emphasis  will  be  on   learning  how  computers  can  be 


COLLEGE  SCIENCE  IKSTPUMENTATIOK 

Richard  V,  Uhiteley  USE  8851866 

Pacific  University  FY88  $14,951 

Forest  Grove,  OR  Chemistry 

** Integrated  High  Performance  Liquid  Chromatograph 
for  Undergraduate  Instruction** 

A  computer-controlled*  modern.  High  Performance 
Liquid  Chromatograph  (HPLC)  is  providing  the 
capability  for  students  to  study  state-of -the-  art 
methods  for  separation  and  analysis  of  complex 
liquid  solutions ,  Computer  control  is  being 
achieved  by  purchasing  appropriate  hardware  and 
software  In  lieu  of  the  Oedicated  terminal  normally 
supplied  with  the  chromatograph .  With  this 
modification*  the  new  chromatograph  is  being 
Integrated  Into  the  existing  computer  network  at 
the  university,  which  will  vastly  increase  the 
effectiveness  of  the  instrument.  Data  acquisition, 
processing  and  storage  and  instrument  control  is 
becoming  more  flexible*  and  interaction  with  other 
instruments  on  the  network  (e,g,.  visible/ 
ultraviolet  spectrometer  and  gas  chromatograph)  is 
becoming  feasible.  The  modernization  of  the  HPLC 
capabllltv  Is  necessary  for  the  Department  to 
maintain  adequate  facilities  for  the  education  of 
the  small  gro;ip  of  Chemistry  majors  and  the 
considerably  larger  group  of  Health  Science  majors. 
The  instrument  is  being  used  throughout  the 
Chemistry  curriculum  as  well  as  throughout  the 
Natural  Science  Division  for  undergraduate  student 
research. 

The  grantee  Is  matching  the  award  from  non-Federal 
sources . 
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TEACHER  ENHANCEMENT  PROGRAM 

David  C,  Cox 
Paul  E,  Hammond 
Stephen  H,  Carlson 
Portland  State  University 
Portland,  OR 


TPE  8751650 

Fyae  $336,564 

Geology 


Model  for  Studying  Natural  Phenomena  Using  Mt , 
St-  Helens" 

Thirty  outstanding  secondary  school  science 
teachers,  fifteen  from  middle  schools  and  fifteen 
from  high  schools,  will  be  selected  from  around  the 
nation  to  participate  in  a  two-week  summer  workshop. 
These  teachers,  who  have  demonstrated  potential 
leadership  abilities  in  science  education,  wii;. 
study  evolution.  behavior*  and  unique  hazards 
associated  with  the  Cascade  Range  volcanoes  in 
general ,  and  Ht ,  St ,  Helens  in  particular.  The 
cofltprehensive  two-week  program  will  include  formal 
c lass room  activities*  discussions .  computer 
simulations*  video*  and  field  work. 


developed  for  each  course  include  a  course  guide 
with  topical  commentary.  student  assignments , 
reading  lists,  a  bibliography  and  description  of 
class  activities.  The  activities  will  be  used  in 
field  experiences  and  in  student  teaching.  The 
materials  will  be  produced  with  the  desktop 
publishing  facilities  of  Portland  State' s  Hath 
Learning  Center  and  will  be  suitable  for  widespread 
dist  ri  bu tion  or  commercial  publication ,  The 
materials  will  be  evaluated  carefully  during 
development  and  implementation. 

The  project  staff  includes  mathematics  educators, 
research  mathematicians,  and  classroom  teachers. 


COLLEGE  SCIENCE  IMSTRUMEKTATIOK 

John  E .  Hancock 
Reed  College 
Portland,  OR 


USE  8750840 
FY87  $30,531 
Chemistry 


Participants  will  develop  instructional  materials 
during  and  after  the  workshop  suitable  for  use  in 
their  local  settings.  School  districts  will  support 
their  teachers  by  contributing  money  for  materials 
and  providing  released  time  for  the  presentation  of 
workshops  to  fellow  teachers  and  members  of  the 
local  community,  A  long-term.  comprehensive 
follow-up  and  evaluation  program  will  feature 
involvement  of  participants*  administrators,  members 
of  the  academic  community  in  participants'  locales, 
and  project  steff. 

This  project  brings  together  many  elements  cf  the 
science;  education  community.  namely.  a  set  of 
experienced  teachers*  university  faculty,  federal 
agency  and  private  sector  instructors,  school 
district  administrators,  and  an  exciting  environment 
as  the  setting  for  the  project. 


"Acquisition  of  a  FT-IR  Instrument.  and  its 
Integration  into  Reed  College 's  Chemistry 
Curriculum" 

A  Fourier  Transform  Infrared  Spectrometer  is  being 
used  in  a  number  of  courses  by  the  Chemistry 
Department  at  Heed  College  to  afford  students  ^ 
wider  opportunity  to  utilize  modern*  state-of-the- 
art  instrumentation  in  their  undergraduate  studies. 
Applications  in  both  introductory  and  advanced 
organic,  inorganic ,  physical*  and  instrumental 
chemistry  together  with  a  significant  focuj  on 
undergraduate  research  are  involved. 


COLLEGE  SCIENCE  INSTRUMENTATION 


TEACHER  PREPARATION  PROGRAM 


John  E ,  Hancock 
Ronald  U,  HcClard 
Reed  College 
Portland,  OR 


USE  6852500 
FY88  $100,000 
Chemistry 


Leonard  T,  Nelson 
Portland  State  University 
Portland*  OR 


TPE  8652054 
FY87  $198,773 
FY88  $486,668 
FY90  $217,914 
FY91  $116,847 
Mathematics 


**A  Program  for  Preparing  Middle  School  Mathematics 
Teachers" 

This  project  will  develop  a  comprehensive  program 
for  preparing  middle  school  mathematics  teachers  in 
an  urban  setting.  Instructional  materials  for  nine 
courses  (8  content  and  1  method)  speci  fically 
designed  for  a  middle  school  mathematics  program 
will  be  developed.  These  will  be  presented  in  an 
instructional  mode  that  stresses  active  exploration, 
concept  development  *  visual  reasoning.  and  the 
integrated  use  of  calculators  and  computers  as  the 
dominant   computational    tools .    The  materials    to  be 


"Acquisition  of  a  High  Field  NMR  Spectrometer, 
its  Integration  into  the  Chemistry  Curriculum" 


and 
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The  Chemistry  curriculum  is  being  upgraded  with  the 
acquisition  of  a  Bruker  AC-C  250  MHz  NMR 
spectrometer  with  a  special  probe  unit  allowing 
detection  of  resonances  from  proton,  carbon-13. 
fluorine-19  and  phosphorus -31  nuclei  under 
iswitchable)  computer  control.  The  analytical 
capability  is  being  extended  with  the  ability  to 
analyze  all  four  nuclei  and  the  data  is  bein^ 
processed  via  a  computer.  The  present  laboratory 
curriculum  is  being  extended  with  the  introduction 
of  new  NMR  experiments  in  six  courses  and  with  the 
ability  to  do  2D  analysis  of  spectral  data  and 
appropriate  double  resonance  and  pulse  techniques 
in  senior  thesis  research. 
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Students  are  running  spectra  on  a  user-friendly 
instrument  in  introductory  organic  and  inorganic . 
Introductory  organic  is  being  converted  to 
microscale  syntheses  and  analyses  with  the  increased 
sensitivity  of  the  instrument.  Senior  thesis 
research  is  being  facilitated  with  the  new 
capability. 

The  grantee  is  more  than  matching  t^e  award  from 
non- Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Maryanne  McClellan 
Peter  J.  Russell 
Reed  College 
Portland.  OR 


USE  8852739 
FYaS  $93,560 
Biology 


"A  Core  Facility  for  Teaching  Undergraduate  Cellular 
and  Molecular  Biology** 

The  recent  impacts  of  Molecular  and  Cellular  Biology 
on  the  theoretical  framework  of  every  biological 
subdi  sci  plxne  are  causing  large  nuinbers  of 
undergraduates  in  this  department  to  enroll  in 
Cellular  and  Molecular  Biology  courses. 
Sophisticated  aspects  of  molecular  and  cellular 
theory  presented  in  lecture  require  students  to 
reference  the  current  literature  frequently,  and  to 
engage  in  appropriate  laboratory  exercises .  These 
pressures  made  previously  available  instructional 
instru]nentation  grossly  inadequate,  forcing  the  use 
of  obsolete  experimental  designs. 

This  project  is  alleviating  these  difficulties  by 
providing  two  refrigerated  centrifuges,  an 
ultracentrif uge  and  rotors,  an  inverted  fluorescence 
photomicroacope.  eight  horizontal  electrophoresis 
stations,  a  UNA  sequencing  system,  apparatus  for  the 
separation  of  chromosome- si zed  UNA  fragments,  deep 
freeze,  incubat or /shaker .  five  UV/VIS  recording 
spect  rophotomet  ers,  vacuum  oven ,  photographic 
recording  system  for  agarose  gels,  and  a  water 
purification  system.  The  result  is  to  provide 
sufficient  numbers  of  modern  centrifuges  and 
spectrophotometers  to  execute  smoothly  laboratory 
experiments  on  subcellular  fractionation,  enzyme 
reaction  kinetics,  and  molecular  cloning;  to  permit 
curricular  change  in  the  fomr  of  advanced  laboratory 
exercises  such  as  macromolecular  localization  and 
£^NA  sequencing:  and  to  make  available 
state-of-the-art  instruinentation  for  student 
research  pro^^ects  in  all  fields  of  biology. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

J.  tf.   Powell  TJ<;E  8851509 

Reed  College  FY88  $93,831 

Portland.  OR  Physics 


"An  FTIR  Spectroscopy  Laboratory  for  Teaching  and 
Undergraduate  Research" 

This  project  will  establish  a  Spectroscopy 
Laboratory  so  that  undergraduate  physics  majors  can 
employ  the  powerful  techniques  of  Fourier  transform 
infrared  spectroscopy  in  laboratories  at  the 
senior,  junior,  and  sophomore  levels.  The  flexible, 
research  level  Bruker  IFS  113V  spectrometer  will 
provide  the  equipment  necessary  for  senior  Physics 
majors  to  complete  their  required  thesis  in  at 
least  two  fields  of  solid  state  spectroscopy: 
transmission  measurements  on  nucleic  acids  and 
reflect  ion  measurements  on  high  temperature 
superconductors.  The  instrument  will  also  be  used 
for  experiments  in  the  Advanced  Laboratory  and  for 
demonstrations  and  limited  hands-on  experience  in 
the  sophomore  laboratory.  The  instrument  will 
provide  excellent  preparation  of  Physics  majors  for 
graduate  work  in  Experimental,  Physics.  In 
particular,  the  spectrometer  will  provide  students 
wi  th  the  opportunity  to  undertake  advanced 
experiments  and  research  projects,  leading  to  talks 
at  professional  meetings.  On  a  broader  scale,  this 
project  will  establish  a  serious  undergraduate 
Experimental  Physics  program  on  the  campus. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


PRIVATE  SECTOR  PARTNERSHIPS 

K.Gail  Nashner-Whitney 
Tamra  Busch-Johnsen 
Saturday  Academy 
Beaverton,  OR 


TPE  8851030 
FY88  $  55,945 
FY89  $142,941 
Other  NEC 


"Effective  Models  for  Business/School  Partnerships** 

The  Saturday  Academy,  an  adjunct  of  the  Oregon 
Graduate  Center,  which  offers  extra-school  courses 
for  motivated  pre-college  science  students,  will 
join  with  the  Business/Education  Compact  of 
Washington  County  (WA)  in  three  programs: 

(1)  Community-based  science  and  technology  teacher 
enhancement  programs.  As  with  previously  successful 
student  courses,  they  will  be  taught  by  a  variety 
of  professionals  at  sites  throughout  the  area, 
ranging  from  industries  to  academic  institutions . 
Classes  will  be  informal  and  participative,  stress 
currently  important  areas  of  science  and 
technology,  and  provide  material  for  teachers  to 
incorporate  into  their  own  teaching, 

{2>  An  invention-oriented  creativity  and  design 
competition  for  middle  school  students.  Teachers 
will  be  trained  in  techniques  of  encouraging 
creativity     through     the     process     of  invention. 
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Businf^sses  will  be  recruited  to  sponsor  the  event 
and  provide  technical  personnel  to  work  with 
students  in  developing  inventions.  The  inventions 
will  bfr  displayed  and  judged  at  the  Oregon  Museum  of 
Science  and  Industry. 

(3)  Computer  networking  to  link  science  teachers  in 
other  parts  of  the  state  to  the  Saturday  Academy  and 
to  each  other ,  This  will  be  initiated  at  four 
existing  satellites  of  the  Academy  using  existing 
computer  facilities  to  define  how  such  networking 
can  best  be  utilized  and  provide  a  model  for  future 
expansion. 

Cost  sharing  by  the  partners  will  total  108%  of  the 
NSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Darlene  H,  Southworth 
Southern  Oregon  State  College 
Ashland,  OR 


USE  8750176 
FY87  $2P.354 
Biology 


"A  Scanning  Electron  nicroscope  for  Undergraduate 
Biological  Instruction  and  Independent  Research"" 

using  the  scanning  electron  microscope  (SEMK  ^ 
critical  point  dryer  and  a  sputter  coater,  the 
College  is  bringing  to  its  Biology  curriculum  a  new 
upper-division  course  on  the  Principles  and  Methods 
of  Scanning  Electron  nicroscopy.  Students  enrolling 
in  this  course  gain  enhanced  understanding  of  Lhe 
methods  of  scientific  investigation,  greater  ability 
to  interpret  biological  structure,  and  improved 
technical  skills.  An  important  additional  benefit 
of  the  facility  is  the  increased  opportunity  for 
student  research  it  affords.  A  substantial  fraction 
of  the  Department  *  s  graduating  group  of  15  majors 
annually  will  have  done  independent  work  in 
ult rastructure *  Pre-service  Biology  teachers,  plus 
upperclassmen  from  chemistry,  geoloE^Y  and  physics, 
also  uilX  have  access  to  the  SEM  and  ancillary 
specimen  preparation  equipment .  Topics  include 
election  optics  (theory,  lenses,  resr^lution)  ,  SEM 
desi  gn  and  operation ,  specimen  preparative 
techniques  (fixation ,  dehydration ,  coat in  g) , 
interpretation  of  images  (measurement  and 
shrinkage) ,  surface  labelling,  elemental  analysis, 
SEM  applications  to  a  wide  range  of  organisms  and 
questions,  and  laboratory  safety. 

The  SEM  capability  is  having  a  valuable  secondary 
impact  on  the  Department's  work  in  Developmental 
Biology,  Plant  Anatomy,  Systematic  Botany  and 
Entomology,  among  others*  Since  SEM  preparation 
does  not  require  time-consuming  thin  sectioning,  it 
is  superior  to  transmission  electromicroscopy  in 
this  wide  variety  of  undergraduate  applications* 


NETWRKS  PROGRAM 

David  G.  Moursund 
university  of  Oregon 
Eugene,  OR 


TPE  8550588 
FY85  $101,081 
FY86  $108,185 
FY87  $113,966 
FY88  $  20,966 
Computer  Sci  enre 


""Leadership  Development  for  Computer-Integrated 
Instruction  in  Pre-College  Education" 

The  primary  goal  of  this  project  is  to  develop, 
test,  and  disseminate  a  method  for  helping  teachers 
and  school  districts  integrate  computers  as  an 
everyday  tool  throughout  the  school  curriculum.  A 
secoF\dary  goal  is  to  examine  the  issue  of  "lower 
order"  versus  "higher  order"  skills  in  an 
environment  in  which  computers  are  readily 
available  as  an  aid  to  problem  solving.  This 
project  is  designed  to  increase  the  appropriate  use 
of  Computer  Integrated  Instruction  CCII)  through  a 
Resource  Sharing  Network. 

The  Leadership  Development  Model  is  made  up  of  the 
following  components :  1)  an  initial  two-day 
workshop ;  2 )  group  meet  ings  every  two  weeks:  3) 
individual  staff  and  in-school  support  system;  and 
4)  a  final  two-day  workshop.  This  approach  includes 
the  development  and  use  of  a  Leadership  Resource 
notebook  to  support  two  kinds  of  CII  leaders.  The 
first  group  consists  of  computer  coordinators  and 
school  administrators.  This  Notebook  will  increase 
their  abilities  to  facilitate  changes  in  teachers 
and  curriculum  required  by  CI  I .  Secondly,  the 
Notebook  will  help  CII  teacher  leaders  make 
effective  use  of  CI  applications  as  they  work  with 
other  teachers  in  their  schools  and  districts.  This 
Leadership  Model  and  Resource  Notebook  will  be 
field  tested  and  evaluated  with  teachers, 
coordinators,  and  administrators  from  a  variety  of 
school  districts  in  Oregon. 

During  the  final  phase  of  the  project ,  three-day 
leadership  workshops  will  be  held  for  key  teacher 
leaders ,  computer  coordinators ,  and  administrators 
from  school  districts  in  the  Pacific  Northwest. 
Project  materials  will  also  be  disseminated  through 
nati  onal  computer  and  teacher  organizations 
throughout  the  United  States. 

The  FY88  supplemental  award  will  significantly 
enhance  the  dissemination  of  the  materials 
developed  for  the  Leadership  Development  for 
Computer -Managed  Instruction  Project .  Specifically 
the  grant  will  support: 

1-  Five  training  of  trainers  workshops,  each  of  two 
to  four  days  in  length,  at  five  select  sites 
throughout  the  United  States, 

2 .  The  development  of  a  short  monograph , 
specifically  designed  for  people  who  conduct  staff 
development  inservice  in  computer  education,  to  be 
used  by  people  participating  in  trainers* 
workshops.  It  is  expected  that  this  monograph  will 
be  published  by  the  International  Council  for 
Computers  in  Education . 
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INFORMAL  SCIENCE  EDUCATION 


Ming -Shu  Hsu 
University  of  Portland 
Portland,  OR 


USE  6750487 
FY87  $50,000 
Mechanical  Eng 


Lucy  E.  Lynch 

Willamette  Science  &  Tech  Ctr 
Eugene,  OR 


MDR  8652299 
FY87  $67,712 
FY88  $  6.000 
Museums 


"An  Undergraduate ,  Interdisciplinary, 
Integrated  Manufacturing  Laboratory" 


Computer- 


An  interdisciplinary,  undergraduate,  computer- 
integrated  manufacturing  (CIM)  laboratory  will  be 
set  up ,  The  laboratory  will  include  an  Intelledex 
six-axis  robotic  arm  with  an  integrated  vision 
system  and  a  8rodhead-Garrett  computer  numerical 
control  lathe  and  mill.  The  equipment  will  be 
interfaced  to  an  IBM  PC/AT  and  a  Data  General 
MVIOOOO  mainframe  for  CIM  experiments  and  system 
development.  The  laboratory  will  support  an  optional 
minor  in  computer  integrated  manufacturing  for 
mechanical  and  electrical  engincorFi  in  this  growing 
area  of  need  and  interest. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  C,  Mulder 
University  of  Portland 
Portlands  CR 


USE  8750355 
FY87  $50,000 
Electrical  Eng 


"An  Undergraduate  Systems  Software  Engineering 
Laboratory" 

The  project  will  establish  a  network  of  workstations 
to  support  instruction  in  system  software,  software 
engineering  and  operating  systems  courses*  A  feature 
of  the  laboratory  will  be  the  creation  of  animated 
simulations  of  computer  operations  such  as  the 
instruction  cycle ,  interrupt  procerus  ing.  time 
sharing  and  message  passing.  The  animated 
simulations  will  bring  motion  to  the  static, 
abstract  drawings  presently  put  on  the  blackboard 
and  on  transparencies.  The  simulations  v^ill  allow 
student  interactions.  The  students  will  be  able  to 
view  the  dynamics  of  computer  operation  at  various 
levels,  interrupt  the  proces^^  or  make  changes  in 
the  external  conditions  and  see  the  changes  in 
computer  operations. 


"Kaleidoscopes ;     Reflections  of  Science  and  Art 

The  Willamette  Science  and  Technology  Center,  a 
science  museum  located  in  the  university  town  of 
Eugene,  Oregon,  proposes  to  design^  construct  and 
circulate  a  1,000  square  foot  traveling  mathematics 
and  science  exhibition^  ^^kaleidoscopes :  Reflections 
of  Science  and  Art"  to  15  science  museums  over  a 
three  year  period,  reaching  inore  than  one  milli^yn 
visitors.  The  exhibition  will  capitalise  on 
popular  interest  in  the  19th  century  optical  toy  to 
provide  engaging  and  stimulating  examples  of 
mathematics  and  physics  principles  revealed  in  the 
exquisite  symmetries  and  surprising  patterns  of 
kaleidoscopic  reflection. 

Interactive  ejchibit  modules  will  be  combined  with 
historic  examples  and  the  work  of  contemporary 
artists  to  appeal  to  a  broad  range  of  ages  and 
interests  of  visitors ,  Consultants  with  extensive 
experience  with  mathematics  and  mathematics 
education  will  assist  in  the  design  of  the  exhibit 
units  and  in  the  preparation  of  educational 
materials  that  will  accompany  the  exhibition. 

The  Smithsonian  Institution  Travelling  Exhibition 
Service  (SITES) -  will  manage  the  circulation  and 
maintenance  of  the  exhibition  during  its  travels 
and  will  publish  the  related  educational  materials 
and  make  them  available  to  host  museums. 

The  Fyd8  supplement  will  support  increased  costs  of 
fabrication  for  21  kaleidoscope  units  that  are 
central  portions  of  the  travelling  exhibit. 
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Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


laboratories  *  Available  microcomputer  software, 
some  in  the  public  domain*  is  incorporated  in 
laboratory  applications  used  for  sizir^g  restriction 
fragments  of  DMA  and  for  nucleotide  sequence 
analysis . 


1987 


John  Hnatow.  Jr. 
Science 
Emniaus  High  School 
Enunaus.  PA 


COLLEGE  SCIEMCE  I M STRUM EMT AXIOM 

Samuel  S.  Harrison  USE  8GS1340 

Allegheny  College  FY8e  $11,900 

Meadville.  PA  Environmental 


Joanne  E.  Meldon 
Mathematics 
Taylor  Allderdice  High  School 
Pittsburgh.  PA 


19  SB 

James  Saunders 
Mathematics 
Upper  Saint  Clair  High  School 
Upper  Saint  Clair.  PA 


Elizabeth  B.  Chesick 
Science 
The  Baldwin  School 
Bryn  Hawr*  PA 


"Water  Analysis  Laboratory  for  undergraduate 
Instruction" 

The  Water  Analysis  Laboratory  is  used  by 
undergraduates  for  coursework  in  Water  Analysis* 
required  of  Environmental  Science  majors .  The 
central  piece  of  equipment  in  this  laboratory  is  an 
atomic  absorption  spectrophotometer*  use  of  this 
instrument  is  essential  for  students  learning  the 
application  of  basic  Chemistry  to  the  study  of 
environmental  problems*  Many  of  the  student  senior 
research  projects  in  Environmental  Science*  as  well 
as  in  Biology  and  Geology*  rely  on  atomic 
absorption  spectrophotometry  as  the  primary  means 
of  collecting  data  by  conducting  chemical  analyses 
of  water*  rock*  soil*  plant  and  animal  samples* 

The  grantee  provides  funds  for  this  project  that 
are  an  equal  match  for  the  MSF  award* 


COLLEGE  SCIENCE  INSTRUMENTATIOM 


Gerald  L*  Kreider 
Albright  College 
Reading*  PA 


USE  8750872 
FYB?  $8*462 
Biology 


^A  High  Speed  Centrifuge  to  Complete  the  Development 
of  an  undergraduate  Course  in  Molecular  Genetics" 

A  course  in  Molecular  Genetics  is  being  developed 
with  a  laboratory  that  emphasises  gene  cloning 
techniques*  This  project  is  providing  a  high  speed 
refrigerated  centrifuge  for  use  in  large-scale 
preparative  procedures  (plasmids*  competent  cells* 
DMA  fragments)*  Other  equipment  needed  for  this 
laboratory  already  has  been  acquired  and  currently 
is  being  used  by  undergraduates  to  test  suggested 
protocols  for  actual  class  experiments  in  Molecular 
Genetics  —  experiments  that  are  designed  to  enable 
the  undergraduates  to  understand  and  apply  modern 
methods  for  analyzing  genetic  systems  at  the 
molecular  level  * 

The  unique  value  of  this  project  for  small* 
undergraduate  Biology  programs  is  that  it  uses 
readily  available  equipment*  microbial  strains* 
reagents  and  procedures:  provides  exposure  to 
nucleotide  sequencing  and  Southern  blotting 
techniques  without  use  of  radioactive  isotopes;  and 
is  one  that  can  be  implemented  safely  in  any 
physical  facility  which  conforms  to  the  standard 
safety  features   found  in  most  college  Microbiology 


ERIC 


FACULTY  ENHAfJCEHEMT 

Maurice  F*  Aburdene 
Edward  J*  Mastascusa 
William  J*  Snyder 
Bucknell  University 
LewXsburg*  PA 


USE     8854  268 
Fy88  $44*953 
Electrical  Eng 


"Workshops  on  Integrated  Engineering  Workstations 
for  Science  and  Engineering  Faculty" 

An  important  aspect  of  the  current  crisis  in 
engineering  education  is  the  need  to  improve  the 
state  of  undergraduate  engineering  and  science 
laboratories*  Recent  advances  in  computer  and 
i  nst rumen tat  ion  t  echnology  have  increased 
computational  power  and  versatility  while 
dramatically  reducing  cost  *  Thus  the  individual 
scientist  and  engineer  now  has  the  potential  for 
conducting  experiments  with  a  precision  and 
sophistication  not  achievable  previously* 
Industries  are  already  using  automat ed 
computer-assisted  measurement  arid  control  systems 
to  increase  productivity  and  universities  are 
starting  to  realize  the  value  of  workstations* 
However*  educated  faculty  are  needed  to  transmit 
the  capabilities  of  the  workstation  to  students* 
Bucknell  began  the  implementation  of  engineering 
workstations    across    the    undergraduate  curricula 
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three  years  ago,  and  currently  it  is  using  them  in 
most  of  its  engineering  laboratories. 

Bucknell  will  conduct  two  five-day  workshops  for  a 
total  of  40  ehgineerihg  and  science  faculty  on  the 
use  of  integrated  engineering  workstations  in 
undergraduate  laboratories .  The  participants  will 
develop  an  experiment  and  class  material  for 
imE^lententation  at  their  institution*  Bucknell 
faculty  will  sustain  the  development  of  the 
experiments  by  providing  continued  interaction 
through  BITNET, 


Tektronix  TMS320,  Signal  Processing  Microcomputer, 
students  design  digital  filters*  compare  the 
performance  of  different  design  methods,  and 
implement  digital  filter  designs  in  machine 
language  code.  The  stuJents  also  program  the 
TMS320  for  Other  digital  signal  processing 
applications,  such  as  Fast  Fourier  Transforms,  real 
time  spectral  analysis  and  speech  and  music 
analysis  and  synthesis . 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


ERIC 


Participants  will  be  educated  in  current  laboratory 
technologies  by  interacting  with  workstations  to 
perform  science  and  engineering  experiments .  The 
project  will  emphasize  the  philosophy  and  techniques 
retjuired  to  develop  modern  computer-controlled 
experiments  for  students  developing  a  creative 
problem-solving  ability. 


COLLEGE  SCIENCE  INSTRUMENTATION 
* 

Mitchell  I.  Chernin 
Bucknell  University 
Lewisburg#  PA 


USE  8750783 
FY87  $43,462 
Multidisciplinary 


"A  Laboratory  Course  at  the  Interface  of  Chemistry 
and  Biology^ 

A  research  course  is  being  taught  jointly  hy  members 
of  the  Biology  and  Chemistry  Departments .  that 
introduces  students  to  the  theoretical  implications 
and  practical  applications  of  various  techniques  at 
the  interface  of  chemistry.  biochentistry  and 
molecular  biology.  This  is  particularly  important 
in  light  of  the  current  and  continued  emphasis  on 
biotechnology.  A  work  station  approach*  utilizing 
spectrophotometric#  chromatographic  and 
elect rophore tic  equipment  in  an  inter -related 
fashion  is  the  primary  focus  of  the  course - 
Students  are  being  required  to  isolate*  purify  and 
characterize  specific  proteins  and  nucleic  acids 
using  the  equipment.  The  students  are  being  exposed 
to  a  variety  of  scientific  perspectives  and 
techniques  as  they  are  actually  being  carried  out  in 
laboratories.  The  students  are  being  given  the 
opportunity  and  the  training  necessary  to  apply 
these  techniques  to  the  problems  encountered  in 
their  own  research  er^deavors . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mohamed  A.  El-Sharkawy 
Bucknell  University 
Lewisburg,  PA 


USE  6851208 
FYSa  $12,659 
Electrical  Eng 


^'Real  Time  Signal  Processing  Laboratory" 

This  project  develops  a  signal  processing  laboratory 
equipped  with  the  necessary  hardware  and  software  to 
analyze  speech  and  music  signals  and  conduct  other 
sigfijl  processing  experiments .      Using  the  PC  based 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jeffrey  C.   Evans  USE  6750157 

Bucknell  University  FV&7  $26,807 

Lewisburg,  PA  Civil  Eng 

"Modernization  of  the  Undergraduate  Geotechnical 
Engineering  Laboratory" 

Under  this  project .  Bucknell  University  will 
modernize  its  geotechnical  laboratory  within  the 
civil  engineering  department .  Equipment  will  be 
obtained  to  measure  the  shear  strength  of  soil  and 
rock  in  triaxial  shear. 

Triaxial  control  panels  and  triaxial  cells  will 
allow  the  students  to  measure  and  control  the 
externally  applied  total  stresses*  the  pore  water 
pressure,  specimen  volume  change  and  the  stress 
path.  Consolidometers  will  be  used  to  measure  the 
consolidation  properties  including  p deconsolidation 
pressures  and  the  time  rate  of  consolidation  of 
soils .  This  laboratory  modernization  will  permit 
students  to  conduct  laboratory  tests  on  a  wide 
range  of  soil  types  with  up-to-date  equipment. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Daniel  C-  Hyde  USE  86S3185 

Bucknell  University  FYSQ  $63,354 

Lewisburg.  PA  Computer  Science 


"A  Parallel  Computation  Laboratory" 

This  project  permits  students  to  study  issues  of 
parallel  computation  and  parallel  processing  in  a 
flexible i  reconf igurable  laboratory* 

As  parall  el  processing  becomes  increasingly 
important  in  computing,  students  of  Computer 
Science  need  to  be  exposed  to  facilities  that  will 
allow  them  to  explore*  in  depths  the  concepts  and 
limitations  of  different  parallel  computational 
models.  The  parallel  computation  laboratory  that 
supports  this  project  is  equipped  with  six  k^) 
par all  el  processing  machines .  Each  machines 
contains  eight  <8)  processors  which  may  be 
connected  in  a  variety  of  ways  including  a  ring^  a 
pipeline^   shuffle-exchange  anil  hyper  cube.    The  six 
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parallel  machines  are  connected  to  one  network 
server  allowing  the  46  processors  to  be  integrated 
as  one  ,^arge  **supertompater" »  Student  access  to  the 
parallel  equipment  configuration  is  via  six  high 
efficiency  workstations  suitable  for 
parallel-program  development  and  debugging. 

By  being  exposed  to  different  parallel  computer 
configurations.  students  in  this  project  are 
prepared  for  an  area  of  computing  that  is  becoming 
increasingly  important  both  as  a  practical  and 
research  topic. 

This  award  is  being  matched  by  an  equal  sum  from  lUe 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTftTlON 

Patricia  A.  Uenner 
Bucknell  University 
Lewisburg.  PA 


USE  8853222 
FY88  S55.000 
Computer  Science 


^'Computer  Graphics  Animation*" 

This  project  permits  undergraduate  students  to 
develop  graphic  software  (with  film  recording)  that 
animates  certain  graphic  algorithms.  The  laboratory 
that  supports  this  project  is  equipped  with  Sun 
^workstations  and  a  film  recorder.  Students  develop 
and  record  graphic  algorithms  for  Computer  Science 
and  other  disciplines.  Experimentation  in  this 
laboratory  not  only  allows  students  to  gain  insight 
into  the  area  of  visualization  techniques  but  they 
also  produce  materials  that  are  used  for  graphical 
display  of  phenomena  in  other  departments. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTftTlON 

Foster  E.  Billheimer  USE  8851166 

California  Univ  of  Pennsylvania  FY88  $41,444 

California.  Pft  Biology 


**ft  Scanning  Electron  Microscope  to  Improve  the 
Undergraduate  Biology  Curriculum** 

The  aim  of  this  project  is  to  improve  the 
undergraduate  curriculum  of  the  Biological  and 
Environmental  Sciences  Department  through  the 
acquisition  of  a  Scanning  l;lectron  Microscope 
(SEM> .  The  SEM  makes  i t  possible  to  obtain 
valuable  information  about  the  external  and 
internal  surface  features  of  specimens  and  to 
provide  students  with  increased  understanding  of 
struct ure- function  relationships  at  the  cellular 
level.  Since  there  is  such  a  rapidly  expanding 
body  of  knowledge  in  the  areas  of  cell  biology  and 
physiology*  the  Department  faced  a  growing  need  to 
update  undergraduate  courses  to  provide  a  sound 
understanding  of  physiological  processes  at  the 
cellular  and  subcellular  levels. 

The  SEM  is  being  used  in  the  following  courses; 
Techniques  of  Electron  Microscopy,  Cell 
Ultrastructure,  Cell  Biology*  Human  Physiology, 
Microbiology*  and  Biological  Research 
investigations .  The  instrument  has  been  attached 
to  a  VCR  and  TV  monitor  which  extends  its 
instructional  capabilities  and  makes  it  a  uniquely 
flexible  teaching  tool ,  Biological  specimens  can 
be  examined  and  videotaped,  bringing  the  actual 
search  and  discover"  process  beyond  the  lab  into 
the  classroom-  ftncillary  equipment  for  the 
preparation  of  specimens  {a  spatter  coater  and  a 
critical  point  dryer)  are  included  in  the  project. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  fiom  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTftTlON 


COLLEGE  SCIENCE  INSTRUMENTftTlON 


James  N,  Zaiser 
William  J-  Snyder 
Bucknell  University 
Lewisbarg,  Pft 


USE  6750917 
FY87  $23,630 
Mechanical  Eng 


Velocity  Measuring  Equipment  for  the  Undergraduate 
Thermo-Fluids  Laboratory" 

ft  laser  doppler  velocimeter  will  be  installed  in  the 
thermo- fluids  laboratory.  This  will  enable  the 
students  to  make  non-^invasive  measurements  of  fluid 
flow  in  generalized  test  sections.  Students  from  the 
fields  of  mechanical*  electrical*  civil  and  chemical 
engineering  will  be  able  to  perform  open  ended 
experiments  of  varying  degrees  of  complexity. 
Typical  experiments  planned  are  measurement  of 
boundary  layer  velocity  profiles  in  drag  reduction* 
measurement  of  fluid  velocities  in  radial  and  sonic 
flow*  dnd  measurement  of  velocities  in  a  pamp 
turbine  test  stand. 


Charlotte  ft.  Zalewsky 
Carlow  College 
Pittsburgh,  Pft 


USE  8851936 
FY88  $e*lDl 
Biology 


"E^guipment  for  Improving  Undergraduate  Instruction 
in  Physiology** 

The  goal  of  this  project  is  to  upgrade  the 
Physiology  Laboratories  of  two  courses i  ftnatomy 
and  Physiology*  and  Vertebrate  Physiology.  First* 
the  acquisition  of  a  dual  channel  recorder 
accessory  transducers  and  preampli  fiers  for  the 
existing  Thornton  physiographs,  and  the  updating  of 
existing  physiographs  with  solid  state  electronics 
are  resulting  in  the  introduction  of  two  new  labq; 
a  Cardiovascular  Fitness  lab  and  a  Biofeedbcick  lab; 
the  reduction  of  lab  group  size*  whus  providing 
students  with  better  opportunity  for  hands-on- 
experience;  and  the  replacement  of  demonstration 
experiments   allowing   small    groups   of   students  to 
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measure  such  functions  as  lun.f  volume,  EEG's,  EKG's 
and  volume  pulse  measurements  in  four  different 
laboratories . 

Secondly,  a  TRIAC  centrifuge  which  spins 
microhematocri ts,  urine  and  blood  tubes  allows 
students  to  determine  hematocrit  for  the  first  time 
and  to  perform  urinalysis  procedures  in  the  Kidney 
physiology  lab .  Thirdly ,  a  T  videosystem 
introduced  into  eight  labs  having  a  Histology 
component  is  improving  teaching  and  student  use  of 
labs  dedicated  to  the  teaching  of  microstructure. 
Lastly,  a  new  still  provides  needed  distilled  water 
for  physiological  solutions. 

The  above  developments  encourage  experimentation^ 
foster  students '  understanding  of  physiological 
principles^  challenge  students  to  think 
analytically^  and  encourage  technical  competence  of 
women^  including  large  numbers  of  older  minority 
women  who  are  enrolled  in  the  college' s  "Hill 
College**  program  for  disadvantaged  students ,  The 
grantee  institution  is  matching  the  NSF  award  with 
an  equal  sum  obtained  from  non-Federal  sources. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 

John  R.  Anderson 
Carnegie-Mellon  University 
Pittsburgh,  PA 


MDR  3470337 
FY35  S342,350 
FY36  $348,379 
FY3^  $302,799 
Mathematics 


"The  Development  of  Intelligent  Computer-Based 
Tutors  for  High  School  Mathematics** 

A  new  technology  will  be  developed  for  creating 
intelligent  computerized  tutors  for  high  school 
mathematics  based  on  the  principles  of  the  theory 
of  skill  acquisition,  ACT,  This  is  based  on 
previous  research  that  intelligent  tutors  are  more 
pedagogically  effective  than  the  standard 
instructi  onal  envi  ronment  but  somewhat  less 
effective  than  trained  human  tutors.  These  tutors 
are  successful  because  they  provide  the  student  with 
a  framework  in  which  to  solve  problems  that  more 
accurately  reflect  the  struct ure  of  the 
problem-solving.  Furthermore,  these  tutors  tailor 
instruction  to  individual  students,  providing 
immediate  feedback  that  is  maximally  effective 
because  it  can  be  encoded  within  the  current  problem 
solving  context,  end  can  provide  an  organization  for 
the  problem-solving  that  circumvents  working  memory 
problems  by  keeping  partial  results  available.  The 
tutors  guide  the  student's  problem  solving  by 
comparing  student  responses  with  solutions 
constructed  by  the  tutor's  "ideal  student  model.** 


The  principles  developed  in  the  LISp  and  geometry 
work  are  general  principles  of  learning  and 
instruction  that  can  be  applied  to  all  formal 
problem-solving  domains  and  can  be  extended  to 
develop  a  general  tutoring  system.  This  system  can 
be  used  to  con&truct  a  tutor  for  a  given  domain  by 
providing  it  with  an  ideal  model ,  a  set  of 
problems,  common  bugs,  and  appropriate  natural 
language  instruction.  Then,  the  general  system 
would  use  its  domain-independent  tutoring  knowledge 
to  provide  explanation,  lesson  planning,  human 
engineering ,  language  processing,  and  problem 
selection.  The  general  system  will  be  tested  by 
using  it  to  construct  tutors  for  algebra,  geometry, 
and  calculus,  ind  comparing  students'  learning  with 
these  tutors  to  students'  performance  in  standard 
instructional  environments. 


APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 

John  R.  Anderson 
Carnegie-Mellon  University 
Pittsburgh.  pA 


MDR  3751390 
FY33  $401,567 
FY39  $416,291 
FY90  $600,000 
FY91  $600,000 
Mathematics 


"Intelligent  Tutors  in  Algebra  and  Geometry" 

Currently  we  have  developed  a  technology  for 
effectively  producing  intelligent  tutors  that 
produce  about  Q  one  standard  deviation  improvement 
on  high  school  mathematics  achievement .  The  goal 
of  this  research  Is  to  develop  and  demonstrate 
intelligent  tutoring  techniques  that  will  yield  a 
dramatic  increase  in  the  ef  fecti  veness  of 
intelligent  tutoring  to  a  three  standard  deviation 
effect .  This  effort  will  advance  in  four  fronts. 
We  will  develop  deeper  cognitive  models  that  get  at 
the  planning  behind  mathematics  problem  solving. 
We  will  extend  our  model-tracing  techniques  to  deal 
with  a  word-problem-oriented  curriculum.  We  will 
identify  which  features  of  human  and  computer 
pedagogical  strategy  are  effective .  We  will 
identify  develop  Interface  features  for  delivering 
speech,  for  instructing  declarative  structures,  and 
for  graphically  reifying  abstract  mathematical 
concepts . 

The  first  two  years  of  this  proposal  will  be 
devoted  to  exploring  these  directions.  Effort 
the  third  and  fourth  years  will  also  be  directed 
towards  demonstration  and  dis&emination  of  this 
technology.  We  will  develop  an  integrated  algebra 
and  geometry  tutor  that  will  cover  in  one  year  the 
material  that  is  normally  covered  in  two.  We  will 
create  a  general  tutoring  architecture  that  can  be 
used  by  others  to  develop  mathematics  curricula. 
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EESEAKCH  IH  TEACHING  AND  LEARNING 
David  Klahr 

Department  of  Psychology 
Carnegie-Jlellon  University 
Pittsburgh,  PA 


HDR  8554464 
FY  86  $196,359 
FY  88  $106, 183 
Computer  Science 


"LOGO  Debugging  Skills: 
Assessment"* 


Analysis ,    Instruction  and 


This  research  addresses  the  question  of  how  an 
important  computer  programming  skill  —  debugging- 
-  is  acquired  by  elementary  and  middle-school 
children,  and  what  the  cognitive  consequences  are  of 
acquiring  that  skill.  One  preliminary  goal  of  the 
proposed  research  is  the  development  of  a  well- 
specified  and  empirically-supported  account  of  what 
a  child  has  to  know  in  order  to  debug  a  computer 
program.  The  proposed  work  extends  preliminary 
studies  ot  the  debugging  skills  acquired  during  the 
course  of  a  normal  LOGO  curriculum,  and  it  provides 
for  further  assessment  and  elaboration  of  a  computer 
simulation  model  of  the  precise  components  of 
debugging  skill. 

The  work  will  have  several  interacting  components: 
(1)  Empirical  evaluation  of  the  model  based  on  a 
study  of  experienced  programmers '  debugging 
processes;  (2)  Further  development  of  precise 
assessment  procedures  for  determining  what  component 
skills  s  student  has  acquired;  (3)  E^ttending  the 
model  to  a  wider  range  of  programming  contexts;  (4) 
Using  the  model  to  guide  specific  instructional 
procedures  in  teaching  debugging  skills;  (5) 
Ejttending  and  applying  a  complete  one-semester  LOGO 
curriculum  with  an  emphasis  on  instruction  in  an 
as£»essment  of  debugging  skills;  (6)  Determining  the 
extent  to  which  debugging  skills,  once  taught,  can 
transfer  to  near  and  far  tasks;  (7)  Construction  of 
a  model'-based  prototype  debugging  aid  on  a  powerful 
graphics  workstation. 


APPLICATIONS  OF  ADVANCED  TECFTNOLOGY 

Philip  L,  Miller 
Dennis  Goldenson 
Carnegie^Mellon  University 
Pittsburgh,  PA 


MDR  865201S 
FY87  $348,189 
FY88  $274, 537 
FY89  $400,920 
FY90  $100,000 
Computer  Science 


such  environments  and  their  "knowledge"  of  high 
level  language  rules  relieve  students  from  needless 
attention  to  what  fundamentally  are  extraneous 
details .  Hence  the  students  are  freed  to 
concentrate  on  the  essentials  of  problem 
decomposition  and  program  structure ,  and  better 
understand  the  fundamentals  of  programming. 

Previous  work  has  produced  the  necessary  mechanisms 
for  several  key  features  of  a  state-of-the-art 
editing  environment.  The  current  aim  of  this 
project  is  to  develop  a  powerful,  integrated  system 
that  will  i^ignif  icantl^  improve  the  quality  of 
computer  science  instruction  and  make  it  widely 
available  at  minimal  cost.  The  system  will  include 
the  innovative  use  of  flexible  program 
visualizations  to  aid  the  programmer  in  mapping 
visual  representation  to  code.  It  will  include  an 
Intelligent  Computer  Assisted  Instruction  (ICAI) 
system  capable  of  individualized  tutoring  on  high 
level  aspects  of  procedural  and  data  abstraction. 
An  integral  part  of  this  project  will  be  the 
systematic  evaluation  of  the  system  in  a  variety  of 
middle  school  and  high  school  settings. 


COLLEGE  $CIENCE  INSTRUMENTATIOH 

Arthur  B.  Ayers 
Cedar  Crest  College 
Allen  town ,  PA 


USE  8852065 
FY88  $11,330 
Biology 


"Undergraduate  Research  Groups  —  A  Model  Method 
for  Teaching  Genetic  Engineering  Technology" 

This  project  provides  equipment  needed  to  create  a 
complete  research  environment  as  a  training  model 
within  the  Genetic  Engineering  Technology  Program. 
This  strong  new  program  is  designed  to  provide  the 
conceptual  and  technical  background  needed  for 
women  to  become  leaders  in  professional  fields 
based  on  modern  biological  research .  The  research 
environment  permits  training  in  the  use  of 
recombinant  DNA  techniques,  DNA  sequencing ,  and 
monoclonal  antibodies,  while  teaching  central 
concepts  of  Molecular  Biology.  Student  research 
projects  extend  the  use  of  relevant  techniques  to 
areas  of  active  research,  while  developing 
self-confidence  and  independent  thinking  in  women 
majoring  in  Biology. 


"'The  Development  and  Assessment  of  a  State-of-the- 
Art  Integrated  Programming  Environment  for  Computer 
Science  Instruction" 

How  to  effectively  teach  computer  programming  is  a 
national  problem  facing  many  schools  today. 
Considerable  progress  has  been  made  in  recent  years 
in  developing  integrated  programming  environments 
that  combine  under  a  single,  uniform  user  interface 
the  functionality  of  traditionally  separate  tools 
for  the  editing,  translaticri,  testing,  and  execution 
of  high  level  code.     Both  the  integrated  nature  of 


ERIC 


The  equipment  {fluorescence  microscope , 
chromatography  cabinet ,  ultralow  freezer ,  data 
acquisition  computer  and  benchtop  centrifuge) 
extends  a  successful  curriculum  and  is  housed  in  a 
new  facility,  with  it,  undergraduates  can  conduct 
research  in  the  area  of  immunodiagnostics  that  is 
of  potentially  publishable  quality,  lending  greatly 
increased  credibility  to  the  training. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non^-Federal 
sources. 
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COLLEGE  SCIENCE  IKSTRUMENTATION 

Grace  A,  Banks  USE  8852679 

Chestnut  Hill  College  Fy88  SlO.767 

Philadelphia  ^  PA  Chemistry 

"introduction  of  Fourier  Transform  infrared  (FTIB) 
Spectroscopy  Into  the  Undergraduate  Chemistry 
Curriculum"" 

The  project  is  allowing  the  introduction  of  the 
important  analytical  technique  of  Fourier  Transform 
Spectroscopy  into  the  undergraduate  Chemistry 
curriculum.  Laboratory  experiences  in  organic^ 
physicals  inorganic ,  biochemical ,  and  analytical 
chemistry  is  being  significantly  enhanced  ^ 
acquisition  of  an  FTIR  spectrometer*  The 
iinprovements  in  spectral  quality  and  speed  of 
acquisition  of  spectra  i^  allowing  upgrading  of  the 
laboratory  exercises  in  IB  spectroscopy  and  i& 
permitting  the  introduction  of  new  experiments  into 
the  curriculum.  Experiments  with  data  handling 
techniques  possible  on  a  computer-  controlled  FTIR 
instrument  Is  providing  students  with  relevant 
skills  to  take  with  them  to  draduatn  school  or  to 
industry. 

The  grantee  is  matching  the  award  from  non*Federal 
sources . 


COURSE  AND  CURRICULUM 

Alain  Schremmer  USE  8814000 

Jose  Mason  Fy88  S40,124 

Community  College  of  Philadelphia  Mathematics 
Philadelphia,  PA 


"Integrated  Calculus  Development" 

This  planning  project  at  the  Community  College  of 
Philadelphia  will  develop  a  Lagranglan  calculus  for 
their  students,  who  are  predominantly  women* 
minorities  and  returning  adults. 

Lagrangian  calculus  develops  concepts  via 
polynomial  approximations  rather  than  limits.  It 
reduces  questions  about  "any"  function  to  the  same 
question  about  a  power  function,  which  appears  in 
the  approximating  polynomial . 

This  two  semester  course  will  be  equivalent  to 
pre-calculus  and  one  semester  of  calculus ,  The 
first  semester  will  consist  of  linear 
approximations,  quadratic,  and  power  functions. 
The  second  semester  will  consist  of  the 
di  f  f eren tial  study  of  polynomials ,  Laurent 
polynomials,  rational  and  elementary  transcendental 
functions  by  Lagrange's  approach. 

Experimental  sections  of  the  course  will  also  be 
taught  at  Essex  and  Middl  ^sex  Communi ty  Colleges . 

The  College  is  providing  over  a  third  of  the 
project ■ s  cost . 

This  project  is  co, funded  with  the  NSF  Directorate 
for  Mathematical  and  Physical  Sciences. 


COLLEGE  SCIENCE  IKSTRUMENTATXOK 

Helen  M.  Burke  USE  8750633 

Chestnut  Hill  College  Fy87  $8,784 

Philadelphia,  PA  Chemistry 


"Ouality  Laboratory  Instruction  for  the 
Undergraduate  Chemistry/Biochemistry  Major  in 
Analytical  Techniques  and  Research  Capabilities" 

The  recent  acquisition  of  an  Atomic  Absorption  tAA) 
Spectrometer  by  the  Chemistry  Department  at  Chestnut 
Hill  College  is  slgni  ficantly  broadening  the 
laboratory  experience  and  Improving  the  instruction 
of  undergraduate  students  majoring  in  chemistry  and 
biochemistry.  The  experience  of  working  with  an  AA 
Spectrometer  is  of  increasing  importance  to 
chemistry  and  biochemistry  majors^  whether  they  seek 
employment  in  analytical  laboratories  or  plan  to 
pursue  further  research  in  graduate  school  or 
industry.  The  Introduction  of  this  technique  Into 
advanced  organic,  biochemical*  and  instrumental 
courses  ensures  that  the  college's  graduates  receive 
the  training  necessary  for  careers  as  chemists  and 
biochemists , 


COURSE  AMD  CURRICULUM 

Eli  Fromm 

USE  8854555 

Robert  G.  Ouinn 

FY&e  $586,463 

Drexel  University 

Fy89  S616,310 

Philadelphia,  PA 

Fy90  S455,105 

FY91  $287,207 

FY92  S149,150 

Engineering 

""An  Enhanced  Educational  Experience  for  Engineering 
Students" 

The  objective  of  this  project  is  to  restructure  the 
first  half  of  the  engineering  curriculum  in  terms 
of  objectives,  content,  and  instructional 
methodology.  The  content  is  organized  In  three  new 
interwoven  areas:  Fundamentals  of  Engineering  (FE) ; 
Mathematical  and  Scientific  Foundations  of 
Engineering  (MSFE) :  and  Engineering  Laboratory 
<EL) .  FE  Changes,  unifies,  integrates  and  presents 
in  a  different  way  the  material  now  contained  in 
several  courses  in  several  depar  talents ,  MSFE 
changes,  unifies^  integrates  and  presents  in  a 
different  way  the  material  now  contained  several 
courses    In    mathematics,     chemistry,     physics  and 
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biology,  EL  provides  significant  new  experiences  in 
laboratory  theory  and  practice.  Central  to  the 
changes  is  that  the  three  areas  are  coupled  and 
synchronized  to  complement  one  another.  This  manner 
of  organizing  the  content  is  expected  to  be  more 
effective  for  student  learning  and  more  efficient  in 
the  use  of  student  time.  This  should  allow  more 
material  to  be  included  in  this  part  of  the 
curriculum  and  help  the  student  to  understand  better 
the  interrelationships  between  the  various  topics  * 
Methods  for  presentation  are  heavily  oriented  toward 
interactive  computer  use  and  the  use  of  electronic 
media.  Both  content  and  methodology  focus  on  the 
fundamentals  of  engineering  as  the  unifying  theme, 
the  intimate  relations  with  science  and  mathematics, 
and  the  reliance  on  experimental  methods.  The  co-op 
program  introduces  a  new  area  called  Professional 
and  Personal  Enrichment  (PPE) .  This  area  focuses  on 
developing  a  culture  for  life-long  learning  by 
providing  a  variety  of  self-directed  enrich-^ng 
educational  experiences .  Matching  funds  committed 
by  the  institvtion  exceed  NSF  funds  for  this 
project . 

This  project  is  co- funded  with  the  NSF  Directorate 
for  Engineering. 


INFORMAL  SCIENCE  EDUCATION 


RESEARCH  IN  TEACHING  AND  LEARNING 

Minda  Borun  MDR  3751396 

Franklin  Institute  FYSS  S129.303 

Philadelphia ,  PA  Museums 


"Naive  Knowledge  and  the  Design  of  Science  Museum 
Exhibi  ts"" 

The  investigation  of  naive  conceptions  of  science 
has  many  implications  for  both  teaching  and 
learning.  The     predominant     model     for  past 

investigations  has  been  with  school  children  or 
wi  t  hin  very  formal  settings.  Extending 
investigations  of  misconceptions  to  informal 
settings  is  the  challenge  of  this  research. 

Museum  visitors  *  misconceptions  about  two  topics, 
gravity  and  mechanical  advantage,  will  be  recorded 
through  a  variety  of  interview  formats.  Twenty-five 
persons  from  each  of  the  age  ranges  9-11,  12-14, 
15-ld,  and  college  students/adults  will  be 
interviewed .  Information  from  the  interview  will 
be  used  to  modify  the  current  exhibit  or  to  build 
new  prototypes .  The  research  will  determine  if  a 
modification  can  be  made  that  results  in  indivi- 
duals moving  from  their  previous  misconceptions 
toward  a  correct  conceptualization  of  the  concepts. 
This  research  will  document  what  individuals 
actually  learn  from  museum  exhibits  and  how  ""front 
end  evaluation"  can  be  used  to  redesign  exhibits 
for  maximum  concept  learning. 


urilliam  H.  Booth  MDR  8751446 

Franklin  Institute  Science  Museum  FY37  S145,000 

Philadelphia ,  PA  Museums 


The  proposed  research  is  challenging  and  has  the 
potential  of  addint^  signi  ficant  information  to 
science  education  research  on  misconceptions. 


'"The  Science  of  Music:    Sound  Waves  and  Sound  Forms" 

The  Franklin  Institute  Science  Museum  will  design, 
test ,  fabricate,  and  circulate  to  eight  museums  an 
exhibit ,  "The  Science  of  Music :  Sound  Waves  and 
Sound  Forms"  that  will  introduce  visitors  to  the 
physical  laws  that  govern  sound  waves.  By  using 
music  as  an  attractive  and  concrete  subject  to 
engage  broad  public  interest ,  the  exhibit  will 
illustrate  such  topics  as  sound  wave  amplitude, 
phase,  frequency,  reflection  and  interference. 

Primary  support  for  the  project  comes  from  the 
eight -member  Science  Museum  Exhibit  Collaborative, 
consisting  of :  the  Franklin  Institute  Science 
Mu3eum,  Philadelphia,  PA;  Discovery  Place, 
Charlotte,  NC;  the  Fort  Worth  Museum  of  Science  and 
History,  Fort  Worth ,  TX:  the  California  Museum  of 
Science  and  Industry,  Los  Angeles ,  CA;  the  Science 
Museum  of  Minnesota,  St .  Paul ,  MN;  the  Museum  of 
Science  and  Industry,  Chicago,  IL;  the  Center  of 
Science  and  Industry  <CCS1) .  Columbus ,  OH :  and  the 
Museum  of  Science,  Boston,  MA,  Each  has  contributed 
$50,000  and  the  costs  of  exhibit  shipping  and 
maintenance.  Direct  matching  fund  support  totals 
more  than  $381,000, 

The  exhibit  will  spend  three  months  in  each 
location,  and  the  total  audience  will  exceed 
1,5-million  visitors  over  its  eight  museum  tour. 


1NF0R^L^L  SCIENCE  EDUCATION 

Daniel  L.   Coldwater  MDR  3652305 

Franklin  Institute  Science  Museum  FY37  $324,460 

Philadelphia,  PA  Museums 


"Mathematics  -  An  Exhibit  on  Ideas  and 
Applications'* 

The  Franklin  Institute  Science  Museum,  a  major 
American  Science  Center  serving  more  than  700, 000 
individuals  annually,  proposes  to  create  a  3,700 
square  foot  permanent  exhibition  that  will  promote 
public  interest  in  and  understanding  of  the 
concepts  and  principles  of  mathematics  in  concrete, 
tangible  form.  The  exhibition  will  consist  of  five 
clusters  of  hands-on  devices,  interactive  computer 
programs.  models,  and  text  on  the  themes  of 
Geometry ;  Symmetry:  Chance,  Probability  and 
Randomness;  Series,  $equences  and  Limits;  and 
"Modern  Math" — Fractals,  Knots  and  Braids,  and 
Topology , 

Museum  staff  wilj  utilize  several  mathematicians  as 
advisors  and  design  participants  and  will  develop 
adjunct  educational  materials  for  use  by  teachers, 
students.      and     family     members .  They  will 
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disseminate  exhibition  techniques  and  content  by 
providing  six  collahorating  museums  witn  selected 
copies  of  exhibit  devices  and  hardware  for  their  use 
in  developing  temp^^rary  or  permanent  mathematics 
exhibits.  Staff  of  the  six  museums  will  join 
advisors  for  a  design  conference  during  exhibition 
planning^  and  will  provide  evaluation  reports  on 
their  use  of  the  exhibit  materials. 

Knowledge  of  mathematics  is  not  only  necessary  for 
everyday  life;  it  is  central  to  public  under- 
standing of  science  and  engineering^  and  a  key  to 
continued  participation  in  science  education  in  high 
school  and  college^ 

Increasing  national  interest  improvement  ir)  the 
mathematical  ability  of  Americans  at  all  levels^ 
pre-college  and  college^  make  this  proposed 
exhibition  particularly  timely. 


IHSTRUCTIOHAL  MATERIALS  DEVELOPMEHT  PROGRAM 

Wayne  Ransom  MDR  6751401 

Roree  Iris-Williams  Fy66  $344,471 

Franklin  Institute  Science  Mtjseum  FY89  $309,611 

Philadelphia.  PA  Elem  Science 


"The  Philadelphia  Elementary  Science  Activity  Kit 
Collaborative" 

The  Philadelphia  El<:mentary  Science  Kit 
Collaboration  (PESKC)  of  The  Franklin  Institute  is 
a  model  urban  alliance  that  includes  the  museum^ 
local  corporations  and  the  School  District  of 
Philadelphia.  r^ince  1983  this  partnership  has 
successfully  piloted  hands-on  science  kits  and 
workshops  to  support  the  use  of  activity  kits  in 
the  K  -  C  classrooms  and  to  increase  the  content 
area  preparation  of  elementary  teachers.  PESKC  has 
four  primary  goals: 

to  develop  and  produce  twenty-eight  science 
activity  kits  that  will  augment  and  support 
four  major  curriculum  goals. 

to  provide  professional  development  workshops 
for  Philadelphia  teachers  to  train  them  in  the 
effective  use  of  the  kits  and  to  improve  their 
compet  enc  e  and  con  fi  dene e  as  science 
educators  - 


INFORMAL  SCIEIfC^  EDUCATIOH 

Jane  H.  Horwitz  MDR  8751820 

Franklin  Institute  FY8e  $307,795 

Philadelphia.  PA  Elem  Science 


"Girl  Scout  Leader  Training  Program** 

The  Franklin  Institute  Science  Museum  will,  over  a 
three-year  periods  develop  a  regional  Girl  Scout 
leader  training  program  that  provides  science 
education  experiences  for  Girl  Scouts .  The  Girl 
Scout  Council  of  Greater  Phi ladelphia  and  the 
Washington  Rock,  HJ  Council  will  be  primary  partners 
and  the  source  of  volunteer  leaders  and  the  target 
audience  of  member  girls.  Science  Education  kits 
will  be  developed  and  tested  for  Brownies  and 
Juniors,  training  materials  for  staff  trainers  and 
volunteer  leaders  developed,  leaders  trained,  and 
several  post -training  support  mechanisms  developed. 
Program  materials  are  designed  for  continued  use  by 
the  Girl  Scouts:  more  than  2^000  leaders  will  be 
trained  and  20,000  girls  will  participate  in  project 
activities  during  the  three-year  period. 

This  project  is  directed  at  the  substantial  under 
representation  of  women  in  many  science  and 
engineering  fields  by  working  with  girls  in  informal 
settings  to  overcome  patterns  of  science  and 
mathematics  avoidance^  Replication  and  dissemination 
will  be  undertaken  both  within  the  Girl  Scout 
Council  system  and  among  museums^  youth 
organizations,  and  other  informal  educators .  The 
proposers  are  contributing  nearly  $250^000  in 
resources  to  the  project;  HSF  support  will  be  55%  of 
the  project  total. 


to  expand  a  network  that  will  link  elementary 
teachers  to  science  resources  in  the  local 
community . 

to  continue  an  active  program  for 
dissemination  of  kits  and  urban  partnership 
model  to  defray  development  cost  and  support 
the  replication  of  the  program  in  urban  and 
other  communities  across  the  nation. 


COLLEGE  SCIEHCE  IHSTROMEHTATION 

Kenneth  R.  Hess  USE  6851677 

Franklin  and  Marshall  College  FY86  $32,773 

Lancaster,  PA  Chemistry 


''Applications  Development  for  an  Ion  Trap  Detector 
at  an  Undergraduate  Level" 

Gas  Chromatography /Mass  Spet^troscopy  (GC/mS)  is 
being  integrated  into  the  undergraduate  laboratory 
experience .  Current  lit  erature  in  Analytical 
Chemistry  reveal  a  growing  dependence  upon  GC/mS 
techniques,  especially  in  the  areas  of 
Environmental  Protection  Agency  priority  pollutant 
analysis  and  in  the  rapidly  expanding  field  of  drug 
analysif^ .  Exposure  to  such  a  system  at  the 
undergraduate  level  would  be  an  advantageous 
introduction  to  advanced  methods  of  chemical 
analysis .  In  particular.  the  Ion  Trap  System 
available  from  Finnigan  MAT  is  being  employed.  This 
recently  in  t roduced  instrument  has  s  everal 
potential  advantages   for  use  at  the  undergraduate 
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level  Including  increased  durability  and  lower 
maintenance  t  han  corresponding  quadropole  or 
magnetic  sector  mass  spectrometers  and  simplified 
operation  through  complete  computer  contrcl.  These 
factors  are  of  primary  Import  ance  for  the 
undergraduate  laboratory  where  the  system  is 
subjected  to  users  with  varying  degrees  of 
competence.  The  Department  has  recently  converted 
the  organic  laboratory  to  mlcroscale  which  results 
in  an  inherent  dependence  upon  advanced 
Instrumentation  for  analysis.  The  high  selectivity 
and  sensitivity  of  the  GC/MS  system  Is  Ideally 
suited  for  mlcroscale  analysis  and  the  Ion  Trap 
System  Is  being  liicorporated  Into  the  Sophomortt  year 
Organic  Chemistry  for  analysis  of  student-prepared 
compounds »  Additionally,  the  instrument  Is  being 
employed  In  Junior  year  Analytical  Chemistry  for  the 
separation  and  analysis  of  multlcomponent  mixtures 
and  for  an  Introduction  to  computer  controlled 
Instrument  ati  on  through  programming  In  FORTH 
language »  The  instrument  Is  also  becoming  an 
Integral  part  of  the  strong  research  program, 
allowing  more  efficient  utilization  of  the 
instrument  with  year-round  use. 

The  grantee  Is  matching  the  award  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Samuel  L.  Hazen 
Gannon  University 
Erie,  PA 


USE  8750876 
Fy87  $46,170 
Electrical  Eng 


"Development  of  an  Undergraduate  Computer-aided 
Design  and  Test  Laboratory" 

In  this  project,  a  modern^  computer -^alded  design 
and  test  laboratory  will  be  constructed .  It  will 
include  ten  integrated  electrical  engineering 
workstations  consisting  of  an  interconnected  IBM 
PC/XT  '^ith  Hewlett  Packard  electronic  bench  s 
attached.  These  workstations  will  be  used  to  teach 
modern  con^uter- aided  testing^  measurements  and 
experimentation  In  circuits,  electronics  and 
advanced  laboratories.  The  result  is  expected  to  be 
a  significant  improvement  In  the  laboratory 
education  of  electrical  engineers* 


COLLEGE  SCIENCE  INSTRUMENTATION 

Felicia  Corsaro-Barbieri 
Gwynedd-Mercy  College 
Gwynedd  Valley,  PA 


USE  8750069 
Fy87  $7,400 
Biology 


COLLEGE  SCIENCE  INSTRUMENTATION 
Mark  Wagner 

Franklin  and  Marshall  College 
I*ancaster,  PA 


USE  8750413 
Fye7  $16,699 
Psychology 


"A  Research-Intensive  Approach  to  Undergraduate 
Education  in  Psychology" 

This  Department  is  purchasing  several  pieces  of 
equipment     to:  (a)     support     recent  curricular 

changes,  (b)  replace  antiquated  existing  equipment 
and  (c)  allow  (najors  access  to  research  experiences 
that  are  difficult  or  impossible  to  obtain  with 
current  holdings ,  There  are  four  basic  types  of 
equipment : 

(1)  audio  equipment  a  6W  speech  analysis  system 
and  Ensonique  sound  synthesis  system  to  allow 
students  to  modify  and  analyze  human  speech, 
environmental^  musicals  and  animal  sounds  in  a  wide 
variety  of  course  and  independent  research  settings; 

(2)  video  equipment  —  the  Gerbrand  presentation 
system  and  Coreco  Image  processor  to  allow  students 
to  create,  flexibly  presents  and  analyze  visual 
images  for  the  study  of  human  cognition  and 
perception;  (3)  the  Biocomp  2001  to  allow  students 
to  measure  the  physiological  indices  of  arousal 
rel evant  to  both  biological  psychology  and 
social -personality:  (4)  artificial  intelligence  —  a 
Hero  2000  robot  and  NEXPERT  expert  system  shell  to 
allow  students  research  experience  with  two  of  the 
most  burgeoning  areas  of  Inquiry  in  science  today  — 
robotics  and  artificial  intelligence.  The  Department 
has  already  had  considerable  success  with  Its 
research-  oriented  approach.  The  equipment  will 
allow  the  Department  to  fully  implement  this 
approach. 


"Integration  of  Biochemical  Analysis  Techniques 
Into  an  Undergraduate  Biology  Curriculum" 

In  order  to  increase  and  modernize  the  Biology 
majors"  expertise  with  biochemical  instrumentation, 
a  three-step  project  is  being  undertaken: 
techniques  of  analytical  chemistry  are  being 
Introduced  earlier  into  the  Biology  curriculum; 
students  are  being  exposed  to  more  current  and 
sophisticated  techniques  through  the  acquisition  of 
a  high-performance  liquid  chromatography  system  and 
ultraviolet-visible  spectrophotometers;  and  the 
Biochemistry  laboratory  course  is  being  converted 
from  a  survey  of  biochemical  reactions  to  a  course 
that  includes  a  significant  exposure  to  modern 
biochemical  techniques , 

Biology  graduates  who  are  familiar  with  these 
additional  Instrumental  techniques  are  expected  to 
have  a  deeper  understanding  of  major  issues  in 
modern  Biology  and  thus  to  be  able  to  compete 
successfully  for  positions  in  graduate  and 
professional  programs  of  study  and  for  employment 
opportunit  ies . 


COLLEGE  SCIENCE  INSTRUMENT ATI OH 
Richard  Ciocci 

Harrlsburg  Area  Community  Col 
Harrisburg,  PA 


USE  8852855 
FY88  $98,394 
Mechanical  Eng 


CAD /CAM  Manufacturing  and  Automated  Processing 
Laboratory" 

This  project  supports  the  Mechanical  Engineering 
Technology  program  and  a  new  program  in 
Manufacturing  and  Design.  Students  of  manufacturing 
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and  deslQn,  mechanical ,  industrial  automation  and 
electronic  engineering  technology  study  the  concepts 
and  techniques  of  computer*- integrated  processing  and 
the  interfacing  necessary  for  computer-assisti^d 
functions;.  Utilizing  workcells,  students  experimer  t 
with  production  operations  in  the  laboratory,  it.e 
laboratory  supporting  this  project  includes  the 
following  equipment :  three  CNC  machine  tools  (orie 
mill  and  two  lathes)  linked  to  the  CADAM  system  for 
CAD/CAM  production ,  in  tegrat  ed  with  robots. . 
microprocessors  and  programmable  logic  controller:^ . 
Manufacturing  precision  is  verified  with  an  optical 
comparator  and  manual  gages.  Students  are  trainee  as 
technologists  in  this  state-of-the-art  labor/itory  to 
serve  a  critical  need  in  the  Nation, 

This  award  is  matched  by  an  equal  amount  from  this 
instituti*"-  . 


TEACHER  ENHANCEMENT  PROGRAM 

John  W.  Butzow  TPE  8751295 

Indiana  University  of  Pennsylvania  FYSS  $^17,910 

Indiana*  PA  Computers 


"Excels :  Expansion  of  Computer  Education  in 
Learning  the  Sciences" 

This  project  will  provide  about  60%  of  the  funding 
for  a  third  and  fourth  year  extension  of  a 
previously  funded  teacher  development  project 
enti  tied  '^Expansion  of  Computer  Education  in 
Learning  the  Sciences'* ,  (EXCELS)  .  The  remaining 
funds  for  the  project  will  be  provided  by  Indiana 
University  of  Pennsylvania  and  the  school  districts 
of  the  participating  teachers. 


COLLEGE  SCIENCE  INSTRUMENTATION 

M,  Kaye  Edwards 
Haverford  College 
Haverford,  PA 


USE  8750418 
FYe7  $50,000 
Biology 


** Acquisition  of  a  Transmiii^ion  Electron  Microscope 
for  Undergraduate  Instruction  and  Research" 

Through  this  project ,  the  Biology  Department  of 
Haverford  College  is  purchasing  a  modern 
transmission  electron  microscope  to  support 
undergraduate  instruction  and  research.  All  biology 
majors  learn  to  operate  the  new  Hitachi  H-600-3  in 
their  Junior  year  as  part  of  an  intensive  laboratory 
course  in  cell  and  molecular  biology.  The  technical 
and  analytical  skills  gained  in  this  course  form  the 
foundation  for  further  work  in  independent  Senior 
research  courses.  which  regularly  result  in 
scholarly  publications  co-authored  by  students. 
Five  faculty  members  in  addition  to  the  Principal 
Investigator  will  sponsor  undergraduate 
investigations  employing  this  sophisticated 
instrument . 


Leadership  training  in  both  content  and  pedagogy 
will  be  provided  for  two  separate  groups  of  60 
science  and  mathematics  teachers /coordinators 
during  the  summers  of  1986  and  1969.  Following  the 
summer  workshop,  participants  will  implement 
project  developed  activities  in  their  own 
classrooms.  and  subsequently  provide  inservice 
programs  for  their  peers  which  will  enable  the 
peers  to  implement  computer  use  into  the  teaching 
of  their  academic  disciplines.  Science  participants 
will  be  selected  from  tne  disciplines  of  biology, 
chemistry,  physics,  and  earth  science,  and 
mathematics  participants  will  represent  teachers 
from  the  entire  grade  range,  K-12,  The  acquisition 
of  the  necessary  hardware  and  software,  as  well  as 
support  for  the  post  summer  inservice  programs 
conducted  by  the  participants,  will  be  provided  by 
the  school  districts ,  An  electronic  mail  network 
will  provide  mutual  support  for  the  participants  as 
they  implement  the  activities  in  their  classrooms 
and  provide  inservice  instruction  to  their  peers. 

This  proposal  is  meritorious  for  funding  because  of 
the  quality  of  work  produced  in  the  phases  already 
funded,  the  well-thought  out  plan  for  extending  the 
expertise  of  the  participants  to  their  peers 
through  inservice  workshops,  the  emphasis  on  the 
use  of  technology  in  relevant  science  instruction, 
and  the  interdisciplinary  thrust  of  relating 
science  and  mathematics  in  the  school  systems 
involved.  The  production  of  a  resource  book  on  the 
activities  involved  will  provide  further 
dissemination  and  adoption  of  the  project  results. 


COLLEGE  SCIENCE  INSTRUMENTATION 


M.  Bernicc  Andrelczyk 
Holy  Family  College 
Philadelphia,  PA 


USE  8750597 
FY87  $26,500 
Chemistry 


COLLEGE  SCIENCE  INSTRUMENTATION 


•*lmprxDving  Undergraduate  Instruction  in  Organic 
Chemistry  Through  Proton  NMB  Spectrometry^ 

A  recently  acquired  NMB  Spectrometer  is  being  used 
extensively  in  the  area  of  organic  chemistry  but 
also  throughout  the  chemistry  curriculum  at  Holy 
Family  College  in  the  preparation  of  students  for 
industry,  graduate  school ,  teaching^  pre^medicine, 
pre<- pharmacy,  medical  technology  and  the  allied 
health  professions. 


John  N.   Fox  USE  8750009 

Indiana  University  of  Pennsylvania  FY87  $9,1^7 

Indiana,  PA  Physics 


"Sputtering  Facility  for  Untie r graduate  Students" 

The  Department  of  Physics  at  Indiana  University  of 
Pennsylvania  will  purchase  a  sputtering  system  and 
associated  equipment  which  will  become  a  part  of  a 
new    high    vacuum    system.        The    present  system. 
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purchased  with  local  funds,  contains  resistive 
heating  and  electron  beam  evaporators.  The  addition 
of  the  sputtering  system  will  allow  students  to 
learn  about  this  important  technique  and  to  study 
properties  of  amorphous  thin  films,  properties  of 
optical  coatings,  the  preparation  of  interesting 
Hall  effect  films,  the  fabrication  of  semiconductor 
devices,  and  to  use  materials  which  have  not  been 
accessible  with  present  techniques. 


COLLEGE  SCIEHCE  INSTPUMENTATION 

Vythilingam  Uijekumar 

Indiana  University  of  Pennsylvania 

Indiana,  PA 


USE  8851861 
pySS  S10,399 
Physics 


**CAMAC  (Computer  Automated  Measurement  and  Control) 
Based  Data  Acquisition  System  for  the  Undergraduate 
riuclear  Physics  Laboratory'' 

The  Physics  Department  will  improve  the 
undergraduate  Nuclear  Physics  curriculum  by  giving 
students  hands-on  experience  in  the  latest 
state-of-the-art  technology  in  real-time  data 
acquisition^  monitoring  and  control  that  is  used  not 
only  in  the  area  of  riuclear  Physics,  but  also  in  the 
chemical  industry  and  in  the  medical  field,  the 
purchase  of  a  CAMAC  system  will  be  the  first  step 
toward  this  goal .  This  system  includes  a  CAMAC 
crate,  a  crate  controller,  three  CAMAC  modules 
(analog  tr*  digital  converters)  and  an  IBM  PC/AT 
compatible  PC  with  associated  software  for  data 
acquisition.  The  CAMAC  system  will  be  used  in  the 
advanced  undergraduate  Physics  laboratory  to 
acquire,  monitor  and  control  data  in  nuclear  physics 
experiments.  Since  this  system  has  found  widespread 
use  in  indu£,trial,  research  and  medical 
applications ,  this  equipment  will  better  prepare 
undergraduate  Physics  students  for  graduate  school 
and  industry. 

This  award  is  being  matched  by  equal  amount  from 
this  institution. 


TEACHER  ENHANCEMEHT  PROGRAM 

Donald  J.  Mitchell 
Juniata  College 
Huntingdon,  PA 


TPE  8751458 
FY87  S  12,920 
FY88  S160,779 
FY89  S143,800 
FY90  S104,963 
FY91  S  78,040 
Chemistry 


'*Central  Pennsylvania  Chemistry  Teachers  Science 
Education  Improvement  Project" 

Juniata  College  will  conduct  a  five-year  program 
including  1 )  6  weeks  plus  2  weeks  of  summer 
institutes  for  a  total  of  120  in-service  teachers  on 
the  pertinent  theory  and  use  of  modern  chemical 
instrumentation  with  ample  opportunity  for  hands-on 
experience,    2 )   an  opportunity  for   teachers   to  work 


as  research  scientists  within  a  research  group 
directed  by  a  Juniata  faculty  member,  3)  a  mobile 
chemistry  instrumentation  laboratory  staffed  by  a 
properly  trained,  certified  science  teacher  who 
will  work  with  participating  teachers  and  deliver 
modern  instrumentation  for  use  in  the  schools,  and 
4)  the  development  of  a  network  of  Wei.**,  trained 
science  teachers  throughout  the  target  region  to 
ensure  systemic  and  lasting  program  impact.  The 
project  spe. Lfically  targets  science  teachers  in  a 
four- county  region  of  rural ,  central  Pennsylvania 
and  focuses  primarily  on  f^hemistry.  TMs  project 
is  designed  to  help  pre-  college  science  teachers 
perceive  themselves  as  scientists  as  well  as 
teachers,  to  provide  them  with  the  training  and 
support  to  improve  their  performance  as 
scientist-educators T  and  to  help  them  produce 
better  science  students  and  increased  student 
interest  in  science  careers. 


COLLEGE  SCIENCE  I«STRUME«T/,TICM 

Dale  L-  Wampler 
Juniata  College 
Huntingdon,  PA 


USE  8750290 
FY87  S37,930 
Computer  Science 


"Unix  C  and  Graphics  Upgrade  of  the  Undergraduate 
Computer  Science  Program" 

The  project  will  improve  six  upper  level  courses  of 
the  computer  science  program.  The  improvement  will 
be  made  possible  by  the  purchase  of  four 
workstations  and  one  file  server  that  are  Unix 
based  and  feature  high  resolution  graphics 
displays.  The  availability  of  Unix  and  C  will 
allow  students  to  attack  more  significant  software 
projects  in  Opera  ting  Systems ,  Programming 
Languages  and  Compiler  Construction .  Students  in 
Computer  Graphics  will  be  able  to  perform  more 
sophisticated  graphics  modeling  and  access  standard 
graphics  libraries  in  their  software  projects. 
Students  In  the  Computer  Science  Senior  Research 
Courses  will  be  able  to  perform  experiments  on 
system  parameters  and  performance  because  a  given 
student  will  be  able  to  have  exclusive  control  at  a 
workstation  for  blocks  of  time .  Experience  with 
Unix  Is  becoming  crucial  because  of  its  dominance 
as  an  operating  system  used  in  graduate  programs . 
Furthermore,  experience  with  Unix,  C,  high 
performance  graphics  workstations  and  networked 
systems  is  very  advantageous  to  graduates  entering 
professional  computer  science  careers  today. 


ERIC 


340 


NSF  DIRECTORATE   FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


COLLEGE  SCIENCE  INSTBUMENTATIOff 

Thomas  S.   Llllle  USE  8851625 

Lafayette  College  FY88  $86,150 

Easton.'  PA  Ph^-alcal  Sciences 

**Incorpotation  of  Fourier  Transform  ffuciear  Magnetic 
Resonance  (FT  NKR>  Spectroscopy  into  the 
Undergraduate  Physical  5cience  Curriculum" 

This  project  int  roduces  contemporary  ffuciear 
Magnetic  Resonance  (NMR)  Spectroscopy  into  the 
Physical  Science  curriculum  by  acquisition  and  use 
of  a  high-field  FT  NMR  spectrometer.  Major  advances 
over  the  past  decade  have  transformed  this  technique 
into  a  fundamental  tool  of  chemistry  and  physics.^  as 
well  as  a  cornerstone  of  emergent  medical  technology 
(HMR  imaging) .  Available  equipment  is  both 
accessible  to  nonejtperts  and  capable  of  performing 
such  previously  difficult  or  impossible  tasks  as 
high -field  NMR,  2-D  NHR ,  and  reiajtation 
measurements.  Uith  this  equipment  the  students  —  a 
substantial  number  go  on  to  careers  in  acience.^ 
medicine  and  industry  --  have  hands-on  ejtperience 
with  equipment  and  techniques  they  will  encounter 
later.  The  use  of  FT  NMR  spectroscopy  is  integrated 
into  the  core  Chemistry  and  Physics  curriculum^ 
which  is  also  critical  to  majors  in  related  fields^ 
Improved  classes  and  laboratories,  together  with 
ejtisting  faculty  expertise^  serve  to  enhance  student 
research. 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

David  J.  Cichowicz  USE  8750760 

La  Salle  University  FY87  Sll.500 

Philadelphia.  PA  Chemistry 


**  Incorporation  of  Fourier  Transformation 
Methodology  into  La  Salle  University's 
Undergraduate  Chemistry  Curriculum** 

As  a  result  of  the  massive  technological  reform 
which  has  taken  place  during  the  past  ten  years^ 
virtually  every  academic  and  industrial  research 
institution  now  obtains  infrared  spectra  through 
the  use  of  Fourier  Transform  instrumentation .  To 
adequately  Oirepare  students  who  hope  to  pursue 
research-oriented  careers^  the  Department  of 
Chemistry  at  La  Salle  University  has  recently 
acquired  a  Fourier  Transform  Infrared  (FTIR) 
Spectrophotometer  which  is  being  used  by  junior  and 
senior  chemistry  majors  as  an  integral  part  of  four 
courses  in  the  undergraduate  curriculum:  Advanced 
Quantitative  (Instrumental)  Analysis.  Qualitative 
Organic  Analysis.^  Advanced  Inorganic  Chemistry,  and 
Senior  Research .  Through  this  experience . 
undergraduates  are  better  able  to  understand  the 
Fourier  Transform  methods  learn  how  to  perform  peak 
searches  in  existing  FTIR  spectra  libraries .  and 
utilize  IR  spec  tro;:  copy  as  a  quant  i  tative 
technique. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COLLEGE  SCIENCE  IHSTRUMEOTATION 


Richard  D-  Cornelius 
Lebanon  valley  College 
Annville^  PA 


USE  8651260 
FY88  S16.566 
Chemistry 


Dana  McDermott 
Lafayette  College 
Easton.'  PA 


USE  8750822 
FT87  S19.200 
Chemistry 


"FT-IR  for  Upper  Division  Undergraduate  Chemistry 
Laboratories" 

A  recently  acquired  Fourier  Transform  Infrared 
Spectrophotometer  (FTIR)  is  being  used  in  the 
laboratory  programs  in  Analytical^  Organic  and 
Physical  Chemistry  at  Lafayette  College^  Experiments 
hitherto  not  possible^  such  as  analyses  of  residues 
in  extracts  from  contaminated  soils  studies  of 
structural  changes  of  compounds  upon  interaction 
with  solvents^  and  studies  of  very  rapid 
decomposition  reactions  are  being  carried  out  * 
Contrasting  the  capabilities  of  FTIR  with  dispersive 
infrared  spectrophotometry  in  these  cases  gives  a 
deeper  understanding  z^l  the  inherent  superiority  of 
FTIR  and  of  certain  aspects  of  instrument 
development .  In  addition the  availability  of  FTIR 
is  increasing  student- faculty  research  activities . 
thus  strengthening  the  professional  training  of 
chemistry  majors .  At  Lafayette  College,  a  large 
proportion  of  these  are  women. 


**The  Introduction  of  an  Atomic  Absorption 
Spectrophotometer  into  the  Chemistry  Curriculum  to 
Strengthen  Laboratory  Instruction" 

A  varian  Spect  rAA- lOB  Atomic  Absorption 
Spectrophotometer  and  an  accompanying 
computer-based  data  station  is  being  used  to 
introduce  the  principles  and  techniques  of  atomic 
absorption  spectrophotometry  into  the  curriculum  at 
a  number  of  levels^  Specific  course  improvements 
being  made  include:  Introduction  of  the  atomic 
absorption  method  into  Introductory  Chemistry  as  a 
technique  for  the  determination  of  the  sodium 
content  of  over-the-counter  medicationa  and  for  the 
determination  of  the  lead  content  of  solutions  of 
lead  iodide:  Demonstration  of  the  principles  of 
operation  of  an  atomic  absorption  spectrophotometer 
and  its  analytical  applications  in  an  Instrumental 
Analysis  course;  and  Use  of  atomic  absorption 
spectrophotometry  in  independent  study  and  in 
summer  research  programs^  The  equipment  is  also 
being  used  in  the  annual  summer  chemistry  program 
for  advanced  high  school  students^ 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 
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COLLEGE  SCIEHCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Owen  A.  Ptoe,  Jr. 
Lebanon  Valley  College 
Annville.  PA 


USE  8750577 
FYS 7  $22,B90 
Chemist  ry 


Allan  F.  Wolfe 
Lebanon  Valley  College 
Annville,  PA 


USE  3853192 

ryes  $21, 462 

Biology 


"The  Introduction  of  a  Gas  Chromatograph/Kaas 
Spectrometer  into  the  Chemistry  Curriculum  to 
Strengthen  Laboratory  Instruction" 

A  Gas  ChroRiatograph/Masa  Spectrometer  with  an 
interfaced  computer-based  data  station  is  being  used 
by  the  Chemistry  Department  at  Lebanon  Valley 
College  in  the  following  activities: 

-  A  qualitative  organic  analysis  experiment  during 
the  first  semester  of  organic  chemistry; 

-  Measurement  of  reaction  kinetics,  determination 
of  isotope  exchange,  and  the  determination  of  the 
fatty  acid  composition  of  natural  fats  in  the  second 
semester  of  organic  chemistry; 

-  Demonstrating  the  principles  of  operation.  or*d 
the  analytical  applications  of  GC/MS  in  an 
instrumental  analysis  course; 

-  Independent  study,  undergraduate  summer  research^ 
and  an  annual  summer  chemistry  program  for  advanced 
high  school  students. 


COLLEGE  SCIENCE  ITTSTRUMENTATION 

Sidney  Pollack 
Owen  A.  Moe,  Jr. 
Lebanon  Valley  College 
Annville.  pA 


USE  B750769 
FYe7  $26,107 
Biology 


"Improvement  of  the  Undergraduate  Comparative 
Histology  Laboratory  Experience" 

Most  of  the  students  who  enroll  in  the  Histology 
course  and  its  associated  laboratory  are  Biology 
majors  with  plans  to  pursue  graduate  degrees  or  to 
Attend  professional  schools.  Historically,  the 
laboratory  part  of  this  course  included  the  study 
of  prepared  slides  of  various  tissue  types  and 
organ  systems,  as  well  as  the  routine  procedures 
for  the  histological  and  histochemical  staining  of 
paraffin-  embedded  tissues .  The  laboratory 
experience  then  culminated  in  a  project  which 
utilized  some  of  the  techniques  learned  in  the 
course  and  was  presented  in  a  poster  format. 

Redesigning  this  course  to  improve  laboratory  study 
at  the  cellular  biology  level  fluorescence 
microscopy.  ultrastructural  studies, 
immu no histochemistry.  and  plastic  embedding 
provides  Biology  majors  as  well  as  Biochemistry 
majors  with  a  strong  morphological  background  at 
the  cell  li^vel  for  their  advanced  molecular  and 
biochemical  courses.  This  improved  f  .se  retains 
the  study  of  basic  tissue  types'  organ  system 
histology,  and  the  completion  of  a  ject .  To  make 
room  for  these  proposed  newer  cell 
biology/ histology  techniques,  a  careful  culling  of 
prepared  slides  was  required.  previously,  the 
Histology  course  provided  a  large  number  of 
students  with  the  impetus  to  pursue  independent 
study  projects.  By  expanding  the  exposure  of  more 
students  to  a  wider  variety  of  techniques,  this 
program  stimulates  even  greater  interest  in 
pursuing  Cell  Biology-  or  Histology-related 
projects . 

The  grantee  institution  is  matching  the  NSF  awarded 
with  an  equal  sum  obtained  from  non-Federal 
sources. 


"Ultracentrifuge  and  Electrophoresis  Equipment  for 
Undergraduate  Instruction  in  Genetics .  Molecular 
Biology,  and  Biochemistry" 

Lebanon  Valley  College  will  strengthen  its  major 
degree  programs  in  biochemistry  and  biology  by 
incorporating  a  new  experiment  into  an  existing 
genetics  course  to  demonstrate  the  principles  of 
ultracentrifugation  and  its  application  to  DNA 
purification;  introducing  a  new  advanced  course  iu 
molecular  biology;  and  implementing  a  new 
project-oriented  sequence  of  experiments  in  an 
existing  biochemistry  laboratory  course,  in  order  to 
carry  out  this  plan,  Lebanon  Valley  College  will 
acquire  a  preparative  Ultracentrif uge.  Equipment  for 
DNA  Electrophoresis,  a  Microcentrifuge,  and  a 
Biological  Safety  Hood.  The  increasing  importance  of 
molecular  genetics  in  both  basic  and  applied 
biochemical  research  makes  the  introduction  of  its 
concepts  and  methodologies  into  the  currirvlum 
necessary . 
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Ellen  P.  0*Hara-May3 

Lock  Haven  Univ  of  Pennsylvania 

Lock  Haven,  PA 


'Learning  Chemistry  as  a 
Kinetics" 


process: 


USE  8852123 
FYe3  $11,339 
Chemistry 

Chemical 


An  integrated  appro3Ch  by  which  the  student  is 
repeatedly  presented  with  the  concept  of  chemical 
kinetics  in  various  courses.  Each  exposure  to  the 
concept  is  presented  in  increasing  complexity.  It 
is  the  goal  of  the  Department  to  evaluate  different 
methods  of  presenting  this  difficult  concept .  The 
faculty  in  each  discipline  have  designed 
experiments  which  improve  the  laboratory  curricula. 
In  the  Introductory  and  General  Chemistry  courses. 
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chemical    kinetics  is 
mechanism   and  possible 
int  ermedia t es  using 
fourth     year     of  the 


a  qualitative  demonstration  in  lecture  and  semi- 
quantitative laboratory  is  being  used .  In  Organic 
Chemistry,  which  is  generally  the  second  year  of  a 
chemistry  program,  a  thorough  examination  of  the 
mechanism  and  other  chemical  parameters  (eg.  steric 
hindrance)  of  a  chemical  reaction  is  being  examined. 
The  third  year  of  the  chemistry  program  includes 
Physical  Chemistry  where  a  more  detailed  calculus 
based  description  of  the 
introduced  to  describe  the 
description  of  reaction 
mathematical  models.  The 
chemistry  program  includes  Biochemistry*  The  student 
is  being  introduced  to  enzyme  kinetics  where  the 
mathematical  iescriptions  emphasized  in  Physical 
Chemistry  are  being  applied  to  biological  catalysts 
and  extrapolated  to  the  processes  occurring  in 
living  systems.  Other  courses  in  the  chemistry 
program  are  also  teaching  these  principles,  but  the 
contributing  courses  fall  into  a  chronological 
sequence  and  utilize  chemical  kinetics  in  their 
curricula.  The  students  who  are  benefitting  from 
these  programs  are  the  Chemistry  majors.  the 
students  who  are  taking  general  education  courses, 
and  those  students  with  majors  in  Science  Education. 
Health  Science  and  Biology. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


MDR  8652306 
FY87  S  49,918 
FY88  S350,082 

Broadcasting 


INFORMAL  SCIENCE  EDUCATIOH 

Jay  Rayvid,  Jr. 

Joanna  Baldwin -Mai lory 

David  L.  Webster 

William  Sanders 

Metropolitan  Pittsburgh  Public 

Broadcasting  Inc 
Pittsburgh,  PA 


"Time  Travelers:     Rediscovering  the  Past" 

WqED  and  the  Pennsylvania  State  University  have 
created  s  new  archeology  series  titled  "Time 
Travelers:  Rediscovering  the  Past".  This  eight-part 
series  will  present  in  compelling  terms  the  recent 
scientific  innovations  in  archeology  and  how  new 
techniques  have  added  startling  insights  into  past 
civilizations. 

The  programs  are  aimed  at  the  general  public  and 
will  reach  an  estimated  7 . 000,000  people.  The 
seri<^s  is  thematically  organized  around  vital 
issues  such  as:  New  Worlds:  Great  Spirits :  Scribes 
and  Subscriptions:  The  Artisan:  Power  and  Prestige: 
The  Hearth:  Realms  of  the  Maya:  and  Collapse.  A 
major  traveling  museum  exhibition  will  Parallel  the 
series  and  a  trade  book  will  be  developed.  The 
Annenberg/CPB  project  has  authorized  S2  million 
towards  production  and  development  of  instructional 
materials  for  use  as  a  college-level  course. 


TEACHER  ENHANCEMENT  PROGRAM 

Arnold  George 

Robert  A.  Johnson 

Mansfield  Untv  of  Pennsylvania 

Mansfield,  PA 


TPE  8751698 
FYSS  S188,004 
Chemistry 


WqED  has  an  outstanding  track  record  in  development 
of  television  series.  They  have  won  over  100 
national  awards  in  tUe  past  ten  years,  including 
ten  Emmys  and  a  Peabody  award.  They  have  a 
distinguished  Advisory  Committee  to  oversee 
accuracy  of  content. 


COLLEGE  SCIENCE  INSTRUMENTATION 


"Cnemlstry  for  Children:  A  Program  for  Elementary 
School  Teachers  in  Precollege  Chemistry" 


Yin  S.  Soong 

Millersville  Univ  of  Pennsylvania 
Millersville,  PA 


USE  8851450 
FY88  S6,390 
Geology 


Chemistry  for  Children:  A  Program  for  Elementary 
School  Teachers  in  Precollege  Chemistry  will 
introduce  experiences  with  chemistry  at  a  level 
appropriate  to  elementary  teachers  with  little  or  no 
background  in  chemistry,  and  will  be  presented  in 
such  a  way  that  the  teachers  can  translate  the 
experiences  into  safe,  hands-on,  exciting  activities 
for  their  students  in  elementary  school.  Twenty-five 
teachers  will  be  given  the  educational  experiences 
in  three-week  summer  workshops  in  each  of  two 
summers  and  an  academic  year  one-week  workshop  at 
Mansfield  University  to  act  as  resource  persons  for 
other  teachers. 

The  project  staff  have  previously  completed  an 
outstanding  150- page  book  of  activities,  "Chemistry 
for  Children",  and  an  accompanying  in-service  guide 
which  will  be  further  disseminated  through  this 
project . 


"Magnetic  Tape  McJule  for  Processing  and  Archiving 
Satellite  Image  Data  for  Undergraduate  Laboratories 
Using  Earth  Resources  Oata  Satellite  Images" 

The  grantee  institution  will  purchase  a  6250  bpi 
tape  drive  and  associated  software.  This  equipment 
will  be  used  to  upgrade  courses  in  Meteorology, 
Oceanography,  and  Geology ,  With  the  equipment 
students  will  be  able  to  read  in  Landsat  and  NOAA 
polar  orbiting  satellite  data  from  standard 
magnetic  tape  to  an  existing  Earth  Resources  Data 
Analysis  System  tERDAS)  .  They  then  will  be  able  to 
archive  processed  images  from  EKDAS  on  tape  for 
later  analysis.  Likewise  students  will  use  the  tape 
system  to  capture  sequences  of  weather  satellite 
images  for  analysis . 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 
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NETWORKS  PROGRAM 

Barbara  A.  Barchi 

Penn  State  Univ  Central  Office 

University  Park,  PA 


TPE  0751239 
FYS?  $107-491 
FVee  S274-372 
nB9  $159,081 
Other  KEC 


''Research  on  the  Development  of  a  Nationwide  Support 
Network  for  the  Implementation  of  Science. 
Technology  and  Society  (STS)  Education  in  Junior  and 
Senior  High  Schools" 

This  project  proposes  to  facilitate  the 
implementation  of  Science,  Technology,  Society  (STS) 
Education  in  classrooms,  grades  7-12,  by  linking 
together  a  nationwide,  regionally- focused  network  of 
state  education  agencies,  intermediate  service  units 
and  local  schools  through  a  cedre  of  project-trained 
STS  leaders  with  support  from  the  extensive  resource 
base  of  the  STS  Program  at  the  Pennsylvania  State 
University. 


To  accomplish  this  concerted  effort . 
will: 


the  project 


*  Create  regional  and  state  advisory  committees  of 
distinguished  STS  university  leaders  and  state 
science  and  social  studies  supervisors,  whose  charge 
will  be  to  identi fy  STS  initiatives  and  needs,  and 
to  facilitate  access  to  existing  resources  and 
potential  state  inservice  leaders. 

*  Train  a  cadre  of  450  leaders  at  the  school 
district  and  intermediate  service  unit  level  in  a 
repertoire  of  teacher  inservice  models  for  STS 
instruction  and  then  to  serve  as  a  continuing  source 
of  information  and  support  to  that  group  throughout 
the  project . 

*  Develop  the  resource-sharing  network  in  three 
ways :  arrange  for  access  to  existing  and  new  STS 
educational  products  and  practices  through  a  print 
and  a  computer  retrieval  system;  provide  ongoing 
professional  support  by  the  exchange  of  information 
through  a  computer  conferencing  system;  integrate 
ethics  and  values  studies  components  into  the 
on-going  activities  of  the  network. 


YOUNG  SCHOLARS 

Richard  F.  Devon 

Gerard  A.  Hauser 

Penn  State  Univ  Central  Office 

University  Park,  PA 


RCD  0050119 
FY00  $30,745 
FY09  S30.745 
Engineering 


"Computers  Graphics  and  Research:  An 
Interdisciplinary  Pre-Engineering  Program  for  High 
School  Students*' 

The  Computers.  Graphics  and  Research  Program  (CGR) 
at  Pennsylvania  State  University  is  designed  to 
introduce  senior  high  school  students  to  the  skills^ 
research  methods,  ethics  and  careers  of  engineering 
in   an   intensive   two-week   residential   program.  The 


ERIC 


CGR  program  offers  twenty-five  students  extensive 
interaction  with  faculty,  teaching  assistants  and 
residence  hall  counselors  in  both  formal  ar:d 
informal  settings.  The  program  is  administered  by 
the  Summer  Honors  Academy  of  the  University 
Scholars  Program,  In  the  tradition  of  past  Summer 
Honors  Academy  programs.  CGR  grants  two  academic 
credits  to  the  participants .  Follow-up  activities 
include  an  option  for  pursuing  one  additional 
credit . 


APPLICATIONS  OF  ADVAflCED  TECHNOLOGIES 

M.  Kathleen  Heid 
Penn  State  Univ  Central  Off 
University  Park,  PA 


MDR  0751499 
FY00  $116,006 
FY09  $127,237 
FY90  $140,255 
Hathematics 


"Computer -Intensive  Curricula  in  Secondary  School 
Algebra" 

Algebra  is  the  core  of  secondary  school 
mathematics.  It  provides  concepts,  language,  and 
reasoning  methods  that  are  essential  tools  for 
problem  solving  in  science,  technology,  and  every 
branch  of  mathematics.  Computer  graphic,  numerical, 
and  symbolic  manipulation  tools  that  are  now  widely 
available  offer  powerful  new  approaches  to 
algebraic  problem  solving  and  to  learning  algebraic 
concepts,  principles,  and  skills.  Thus  computing 
offers  promise  of  an  impressive  advance  in  the 
scope  and  effectiveness  of  secondary  school 
algebra . 

This  joint  University  of  Maryland  and  Pennsylvania 
State  University  project  will  complete  development, 
field  testi  ng.  and  evaluation  of  prototype 
instructional  materials  for  an  elementary  clgebra 
strand  in  secondary  school  mathematics  that 
reflects  appropriate  integration  of  computer  tools 
for  problem  solving,  teaching,  and  learning.  The 
primary  responsibility  for  curriculum  development 
will  rest  with  the  University  of  Maryland  and  the 
teacher  preparation  and  evaluation  of  the  field 
tests  will  be  done  by  Pennsylvania  State 
University.  The  final  products  will  include  model 
student  text  materials  and  computer  software, 
guidelines  for  teacher  preparation,  analyses  of 
student  learning,  and  guidelines  for  evaluation  of 
achievement  in  the  coming  computer-intensive 
environments  for  school  algebra. 


COURSE  AND  CURRICULUM 
Mary  McCammon 

Penn  State  Univ  Central  Off 
University  Park.  PA 


USE  0013779 
Fif00  $42,399 
Mathematics 


"Rev i tali ;=at ion  of  Calculus" 

Fourteen  mathematics  faculty  members  from  four 
Pennsylvania  colleges  and  universities  will  develop 
a  lean  and  lively  syllabus  for  a  freshman  science 
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and  engineering  calculus  sequence.  In  consultation 
with  other  mathematicians,  scientis*,£>  and  engineers^ 
a  core  of  essential  material  will  be  determined. 

Existing  software^  computer  ter:tnology  and  placement 
tests  will  be  evaluated^  and  modified  ss  needed.  A 
test  with  related  software  and  supplements  for 
instructors  which  covers  the  central  core  oC 
materials  will  be  produced. 

In  the  Pall  of  1966 ,  several  aspects  of  the 
experimental  syllabus  will  be  taught  by  the 
instructors*  Each  participant  will  experiment  with 
only  a  small  part  of  the  curriculum.  In  this  way 
several  content  areas  and  approaches  can  be  tested^ 
while  insuring  that  students  are  exposed  to  nearly 
all  of  the  traditional  calculus. 


part icipoting  £>chools  will  provide  a  model  of  a 
good  science  program,  the  role  of  the  principal  in 
developing  science  programs  and  research  findings 
on  elementary  school  science.  Evaluation  will 
include  examination  of  the  instructional  components 
and  follow-up  of  the  participants  in  their 
classroom  as  they  teach  science. 

Cost  sharing  for  Renewal  Activities  in  Science 
Education  for  Elementary  Teachers  in  Central 
Pennsylvania  is  assumed  by  Penn  State  U.  ,  the 
school  districts,  and  the  Pennsylvania  Department 
of  Education.  Participants  from  this  economically 
depressed,  rural  area  will  receive  five  hours  of 
graduate  credit  in  science. 


Penn  State  is  cost-sharing  over  twenty-five  percent 
of  the  project's  cost, 

COLLEGE  SCIENCE  INSTRUMEHTATION 

This  project   is  co-funded  with  the  nSF  Directorate 

for  Mathematical  and  Physical  Sciences,  Alan  j,  Jircitano  USE  8750396 

Pennsylvania  State  University  FYS?  $7,431 

Behrend  College  Chemistry 
Erie,  PA 


TEACHER  ENHANCEMENT  PROGRAM 
peter  A,  Rubba 

Penn  State  Univ  Central  Office 
University  Park*  PA 


TPE  8651678 
FYBT  $12B, 542 
Elem  Science 


"Renewal  Activities  in  Science  Education 
Elementary  Teachers  in  Central  Pennsylvania*" 


for 


Pennsylvania  State  University  will  renew  and  further 
develop  the  science  knowledge  base,  science  teaching 
competencies  and  attitudes  toward  teaching  science 
of  S5  K-6  teacher  leaders  from  diverse  central 
Pennsylvania  school  districts  during  a  cooperative 
two-year  project  which  includes  a  five-week  Renewal 
Institute,  five  academic-year  teacher  planned 
meetings  and*  in  the  second  year*  dissemination  to 
fellow  teachers  by  teacher  leaders  with  assistance 
from  the  project  staff.  After  the  two-year  NSF 
funding  cycle  this  cadre  of  55  science  teachers  will 
be  utilized  by  Penn  State  in  the  training  of 
preservice  science  teachers  to  demonstrate  science 
lessons  and  be  recommended  to  assist  university 
faculty  for  inservice  activities  Cor  an  area  in 
which  39%  of  the  elementary  teachers  teach  little  or 
no  science. 

Responding  to  the  explicit  request  of  the  targeted 
participants,  four  junior  high  school  science 
teachers  will  deliver  the  science  content  and 
process-based  instruction  for  this  program  during 
which  teachers  will  present ,  videotape*  review  and 
critique  science  lessons  and  create  their  own 
materials  Tor  a  curricutlunt  which  includes  life  and 
earth  science*  chemistry  and  physics .  Pedagogical 
Instruction  will  be  provided  by  the  senior 
personnel . 

In  order  to  establish  a  supportive  environment 
required  for  elementary  science  instruction*  a  week 
long     Pri  ncipal ' s     Workshops     required     of  all 


**An  Ultraviolet-Visible  Computing  Spectrophotometer 
for  Lat^^ratory  Courses  and  Undergraduate  Research"" 

In  this  project,  a  computer -inter faced  diode  array 
ultraviolet-visible  spectrophotometer  is  being  used 
by  the  Chemistry  Departntent  at  Pennsylvania  State 
Universi ty-Behrend  College  to  enhance  undergraduate 
instruction  in  analytical  chemistry*  inorganic 
chemistry,  instrumental  analysis^  physical 
chemistry*  and  undergraduate  research. 
Determination  of  the  coordination  number,  geometry, 
and  isomerization  kinetics  of  transition  metal 
complexes,  rapid  analytical  measurements  including 
analysis  oC  Be^r 's  Law  deviations  by  second  order 
comparisons  with  extensions  to  multicomponent 
analysis  are  experiments  which  the  speed  and  data 
storage  capabilities  of  this  instrument  make 
possible.  Undergraduate  research  activities  on 
Iron^contalning  ntacrocyclic  complexes  and  on  tiie 
analysis  and  determination  of  wine  phenols  also 
utilize  this  sophisticated  instrumentation 
extensively. 


TEACHER  ENHANCEMENT  PROGRAM 
Frank  J.  Swetz 

Penn  State  Univ  Capitol  Campus 
Middletown,  PA 


TPE  8550425 
FVee  $108,214 
FYa?  $  24,500 
Hachematics 


"Mathematical  Modeling  In  the  School  Curriculum: 
An  Honors  Workshop  for  Secondary  Mathematics 
Teachers  in  the  Soutth-central  Pennsylvania  Region" 

This  Leadership  Activities  project  will  provide 
enhancement  and  professional  development 
experiences  for  35  exemplary  secondary  school 
math em at  ics  teachers  from  the  south -central 
Pennsylvania    area.        The    overall    project  goals 
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Involve  thi^  updating  and  deepening  of  the 
participants*  mathematical  backgrounds  and  teaching 
methodology^  the  networking  of  the  participants,  the 
conduct  of  In-service  workshops  by  the  participants 
In  their  heme  schools ^  the  dissemination  of  the 
project  materials  and  results  to  nearby  school 
systems^  and  the  Investigation  of  the  rnodellstlc 
approach  within  a  well -planned  documentation, 
assessment  and  evaluation  effort , 

Participants  will  be  selected  through 
recommendations  provided  by  educational  specialists 
in  the  Intermediate  Units,  which  provide  services  to 
72  school  districts ,  Participants  will  study  the 
theory  and  practice  of  mathematical  modeling^  as 
well  as  the  teaching  of  school  mathematics 
emphasizing  mathematical  modeling  and  problem 
solving  during  a  5-week  workshop  on  the  Capitol 
Campus^  In  small  group  sessions  they  will  work 
together  to  apply  their  new  understandings  to 
develop  plans  and  materials  for  implementing 
mathematical  modeling  into  their  own  teaching . 
Further^  they  will  collaboratively  plan  for  the 
half-day  workshop  each  Is  required  to  conduct  for 
their  school  colleagues.  During  the  Autumn  follow- 
up^  they  will  be  observed  and  assisted  by  project 
staff  in  their  own  classrooms.  They  will  conduct 
the  workshop  for  peers^  attend  three  half-day 
symposia  on  mathematical  applications  presented  by 
guest  industrial  mathematicians^  and  prepare  written 
reports  of  all  project  activities.  The  participants 
will  be  recognized  and  honored^  and  they  will  earn 
eight  graduate  credits. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Paul        Tefft  USE  6750549 

St  Joseph's  University  TYQl  $22,965 

Philadelphia,  PA  Biology 


"Integration  of  Tissue  Culture  Techniques  Into  the 
Undergraduate  Biology  Curriculum" 

WttU  equipment  procured  through  this  project, 
modern  techniques  of  tissue  culture  are  being 
incorporated  into  the  Biology  curriculum.  In  the 
sophomore  coiirse  required  of  majors  and  In  the  five 
upper  division  courses^  these  techniques  are  being 
used.  e,g,.  to  carry  out  experiments  In  viral 
infect  Ion,  pi  ant  and  animal  organ/tissue 
explantatlon,  the  formation  of  hybrldomas,  and 
plant  and  animal  morphogenesis^  The  plant  growth 
cabinet  and  the  growth  chambers  provide 
environments  for  controlled  experiments  and  for  the 
propagation  of  living  material  used  in  the  various 
labs. 

Controlled  environmental  conditions  are  essential 
for  many  of  the  experiments,  A  con tami nation- free 
environment  also  is  required  to  protect  both  the 
aseptic  culture  material  and  the  students.  A 
sterile  and  safe  environment  is  being  provided  by 
the  laminar  flow  hood.  Finally,  undergraduates  now 
have  modern  phase  contrasts  inverted  and 
fluorescence  microscopes  for  use  in  their  studies 
in  Cell  Biology  and  tissue  culture. 


COLLEGE  SCIENCE  INSTRUMEHTATIOM 


Suzanne  p^  Varimbi 
Rosemont  College 
Rosemont*  PA 


USE  8750834 
FY87  $25,850 
Chemistry 


"NMR  Spectrometry  for  an  Improved  Undergraduate 
Chemistry  Program*' 

The  quality  of  the  chemistry  program  at  Rosemont 
College  has  been  enhanced  by  the  recent  acquisition 
of  a  nuclear  magnetic  resonance  (NMR)  spectrometer. 
The  availability  of  this  instrument  is  providing 
undergraduate  students  a  broader  experience  with 
chemical  phenomena  gtid  a  realization  of  the 
potential  of  NMR  as  a  powerful  tool  for  further 
Investigation,  Implementation  of  these  goals  is 
accomplished  in  three  steps:  (a)  introduction  of  the 
basic  concepts  of  NHR  spectrometry  through 
experimentation  followed  by  qualitative  application 
to  organic  structure  determination:  (b)  remodeling 
of  the  advanced  laboratory  sequence  to  include  a 
series  of  comparative  experimental  projects  using 
NMR  and  other  complimentary  techniques^  and  (c) 
developmen  t  of  applications  to  undergraduate 
research  projects. 


COLLEGE  SCIENCE  IMSTRUMEHTATION 

Gordon  C,  Wclntosh  USE  8S52767 

St  Vincent  College  FY88  $5,361 

La t robe*  PA  Astronomy 


**Comput  er  Interfacing 
Astronomical  Telescopes" 


i^lth     Radio     and  Optical 


The  grantee  will  acquire  three  Apple-IIGS  Systems 
and  a  mounting  for  an  existing  25  cm  optical 
telescope*  The  computers  will  be  interfaced  with 
the  optical  telescope  and  an  existing  5  meter  radio 
telescope  for  control  of  telescope  positioning  and 
acquisition  and  analysis  of  data.  In  addition  to 
student  research  and  advanced  laboratory  courses* 
activities  using  the  telescopes  will  be  developed 
for  application  in  the  Introductory  Astronomy. 
General  Physics  and  Electronics  courses  offered  by 
the  Department  of  Physics, 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Frank  W.  Fletcher 
Su&quehanna  University 
Selinsgrove.  PA 


USE  6851365 

FYee  $6.e50 

Geol  ogy 


**An  Electromagnetic  Conductivity  Meter  for 
Undergraduate  Laboratories  in  Groundwater  Resource 
and  Contamination  Evaluation"" 

This  project  provides  for  purchase  of  an 
elect  romagneti  c  conduct  ivit y  meter  and  data 
digitizer  which  will  be  used  to  improve  instruction 
in  courses  in  Geohydrology.  Students  will  carry  out 
extended  projects  in  groundwater  resource  evaluation 
and  measurements  of  groundwater  contamination .  The 
instrumentation  also  will  be  used  in  research 
projects  by  advanced  undergraduates  for  Senior 
theses. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds* 


broadcast -quality  videotapes,  which  will  consist  of 
computer  generated  animation  accompanied  by 
narration  and  some  text .  Workbooks  will  allow  the 
video  materials  to  be  used  either  for  classroom 
instruction  or  for  independent  study*  Related 
computer  programs,  together  with  high  quality 
documentation ,  will  also  be  developed,  allowing 
students  to  explore  geometric  concepts 
interactively. 

A  useful  byproduct  of  the  project  will  be  a 
""geometer's  sketch  pad"" -r  a  program  that  will  enable 
geometers  working  with  inexpensive  microcomputers 
to  sketch  geometric  figures  in  two  and  three 
dimensions  and  to  apply  geometric  transformations 
that  will  permit  visualization  from  different 
perspectives.  This  program  will  be  used  by  the 
project  staff  for  prototyping  animation  sequences. 
It  will  also  be  of  interest  to  other  mathematicians 
and  will  be  appropriate  as  an  instructional  tool 
for  use  with  gifted  students. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Richard  Kozlowski 
Susquehanna  University 
Selinsgrove,  PA 


USE  eB5l976 
FYeB  $7,123 
Physics 


""Fiber  Optics  and  a  Sophisticated  Spectrometer  in  a,i 
Undergraduate  Physics  Program"" 

This  project  provides  for  purchase  of  fiber  optics 
kits  and  components  for  the  construction  of  an 
optical  spectrometer.  This  equipment  will  be  used  to 
improve  instruction  in  the  upper  division  Physical 
MeasL"  .ents  Laboratory.  The  spectrometer  will  be 
sped  a.  xy  designed  for  teaching  Spectroscopy . 
Students  will  use  the  fiber  optics  equipment  to  gain 
a  basic  understanding  of  this  new  technology,  while 
the  Optical  spectrometer  will  be  used  to  instruct 
students  in  the  basic  principles  underlying  this 
widely  used  type  of  instrument- 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT 

Eugene  A.  Klot^ 
Swarthmore  College 
Swarthmore,  PA 


MDR  B550459 
FyB6  $332,833 
FYS?  $255-420 
Mathematics 


""Visual  Geometry;    A  Multi-Media  Approach" 

This  project  will  develop  video,  computer,  and  print 
materials  that  will  enhance  the  teaching  of  geometry 
In  secondary  schools.     The  central  medium  will  be 


College  science  instrtjmentation 

Frank  A.  Moscatelli  USE  8852201 

Swarthmore  College  FYSe  $30,964 

Swarthmore^  PJ\  Physics 


"'Laser  Atomic/Molecular  Spectroscopy  Laboratory  for 
Undergraduate  Instruction 

The  Physics  Department  will  develop  a  laser  atomic 
molecular  spectroscopy  laboratory  for  undergraduate 
instruction.  The  facility  will  include  a  pulsed 
tuneable  dye  laser,  a  boxcar  averaging  system  for 
time  resolved  detection ,  a  tuneable  CW  laser,  a 
double  spectrometer  for  recording  high  dispersion 
spectra,  and  previsions  for  upgrading  an  existing 
apparatus  as  a  versatile  atomic  beams  device.  The 
laboratory  will  make  extensive  use  of  computer 
interfacing  and  control.  Activities  In  the  lab  will 
cover  a  wide  range  from  simple  demonstrations  and 
observations  to  routine  experiments  associated  with 
our  advanced  courses  to  student  research  projects 
and  theses.  Typical  experiments  include  Raman 
spectroscopy,  investigations  of  the  optogalvanic 
effect,  atomic  and  molecular  life  time 
measurements,  non-linear  spectroscopy,  Doppler  free 
atomic  beam  spectroscopy,  two-step  excitation  of 
Rydberg  atoms ,  and  observations  of  coherent 
transient  phenomena . 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Stephen  Piatt 
Swarthmore  College 
Swart hmore^  PA 


USE  6750799 
FY87  $19,738 
Electrical  Eng 


""A  Graphics  workstation  Laboratory  for  Upper-Level 
Undergraduate  Engineering  Education" 

The  Engineering  Department  of  Swarthmore  College 
will  create  a  laboratory  facility  to  introduce 
workstation  and  computer  graphics  as  integral  parts 
of  the  engineering  curriculum.  This  state-of-the-art 
graphics  environment  will  support  upper  level 
courses  in  the  fields  of  Civile  Mechanicals 
El ect  ri  cal  and  Comput  er  Engineering,  Apollo 
workstations  will  be  used  with  integrated  graphics 
capability.  This  experience  at  the  undergraduate 
level  will  help  the  students  understand  how 
engineering  is  done  in  practice. 


courses  to  establish  a  firm  base  of  computer 
knowledge:  and  to  apply  the  didactical  structures 
to  enable  the  teachers  to  become  computer 
specialists  in  their  respective  schools  and 
districts.  A  model  has  been  developed  by  the 
principal  investigators  to  retrain  teachers  at  the 
grade  levels  K-9.  An  aspect  of  this  proposal  is  to 
explore  the  efficacy  of  the  model ,  The  model 
includes,  in  addition  to  the  content  and 
methodology  courses ,  seminars  for  elementary  and 
middl e  school  principals :  seminars  for  the 
presidents  of  the  home  and  school  associations: 
establishment  of  a  teacher  network  for  the  exchange 
and  dissemination  of  ideas  and  materials:  design  of 
assessment  criteria^  evaluation  instruments ,  and 
questionnaires  for  acquiring  formative  data:  and 
assessment  of  the  extent  to  which  aptitude, 
attitude^  and  previous  experience  are  useful  as 
predictors  of  performance.  The  main  programming 
languages  integral  to  the  program  are  Logo  and 
BASIC,  The  work  is  a  cooperative  effort  by  the 
departments  of  Computer  Science  and  Educational 
Psychology  at  Temple  University;  the  Philadelphia 
School  District  is  a  close  collaborator. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Faruq  M,  Siddiqui 
Swarthmore  College 
Swarthmore,  PA 


USE  8851669 
Fy88  $14,132 
Mechanical  Eng 


"Enhanced 
Laboratory " 


Engineering  Materials-Evaluation 


This  project  enhances  the  existing  materials 
laboratory  by  incorporating:  a  PC-b  ased 
mult  i-channel  stress-strain-temperature  data 
acquisition  and  display  system  that  permits  more 
insightful  student  analysis  of  material  response  to 
static  and  low-frequency  dynamic  loading;  and, 
integrating  a  CCTV  display  system  with  an  inverted 
metallograph  and  other  optic  1  equipments  permitting 
classroom  demonstration  and  group  laboratory 
examination  of  microst ruct ures  and  fracture 
surfaces , 

This  award  is  being  matched  by  an  equal  sum  from  the 
gr an tee. 


Participants  for  this  project  are  teachers  at  the 
elementary  and  middle  school  levels  selected  from 
the  School  District  of  Philadelphia,  An 
announcement  is  sent  to  each  of  the  schools  in 
Philadelphia  with  information  on  how  to  apply. 
Selection  criteria  are  based  upon  teacher 
motivation  to  work  with  computers,  their  future 
professional  plans,  and  their  ideas  on  how  to  apply 
the  results  of  the  program  to  tUeir  schools. 

The  courses  offered  fall  into  five  categories: 
Application  programs  and  how  to  use  them: 
Introduction  to  problem  solving  with  Logo:  Problem 
solving  with  advanced  Logo:  Problem  solving  using 
structured  BASIC;  and  Software  evaluation  and 
effective  v^es  of  computers  for  teaching.  These 
courses  will  be  distributed  over  the  three  years  of 
the  project  as  the  model  dictates. 

There  is  considerable  cost  sharing  provided  by 
Temple  University,  The  University  has  committed 
S216*740  to  the  project,  which  is  over  60%  of  the 
amount  requested  from  NSF, 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


TEACHER  ENHANCEMENT  PROGRAM 

Robert  M,  Aiken 
Glenn  E.  Snelbecker 
Temple  University 
Philadelphia.  PA 


TPE  8650521 
FY88  S357,042 
Computers 


**A  Model  Program  for  Retraining  Elementary  and 
Middle  School  Teachers  to  Use  Computers  Effectively 
in  the  Classroom'' 

The  main  goals  of  the  project  are  to  provide,  over  a 
three-year  period  to  fifty  elementary  and  middle 
school     teachers,     five     graduate     level  computer 


Leroy  W.  Dubeck 
Temple  University 
Philadelphia,  PA 


MDR  8650104 
Fy86  $18,900 
FY87  §  2,330 
Fy88  $  3.780 
Films 


**A  Nationwide  Publication  for  Science  Teachers: 
Teaching  Science  Through  Science  Fiction  Films" 

This  project  has  created  a  student  workbook  and 
teacher's  guide  that  is  enabling  ninth  and  tenth 
grade  teachers  to  incorporate  science  fiction  films 
into  their  teaching  of  general  science.  Careful 
pre-  and  post-testing  of  the  students  using  the 
materials  is  taking  place.  The  project  staff  would 
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like  to  prepare  the  analyses  and  results  of  these 
testa  for  ptiblication:  this  supplement  will  permit 
them  to  <3o  so* 

The  cognitive  level  of  early  adolescents  is 
certainly  not  well  understood.  The  supplement  to 
this  project  will  add  valuable  infortnation  to  the 
cognitive  development  knowledge  base. 


TEACHER  EMHAfJCEWEHT  PROGRAM 

Leroy  W,  Dubeck 
Temple  University 
Philadelphia,  PA 


TPE  3652294 
nf37  $62,170 
Films 


**lnterdi  scipl  inary  Teacher  Enhancement  Program 
Utilizing  Science  Fiction  Films'* 

The  purpose  of  this  proposal  is  to  improve  the 
teaching  of  science  at  the  junior  high  and  senior 
high  schOt^l  levels  by  training  teachers  to  use 
science  fiction  films  as  a  supplement  to  the  regular 
curriculum^  Such  an  approach  supports  the  classroom 
teachers'  efforts  to  teach  science  and  its 
relationships  to  technology  and  society  and  to 
motivate  pre-college  students  to  study  science. 

Two  recent  NSF  grants  funded  the  preparation  of  a 
teacher  *  s  guide  describing  the  physical  principles 
illustrated  or  violated  in  a  number  of  science 
fiction  films  deemed  suitable  for  use  in  a  ninth  or 
tenth  grade  general  science  course.  This  proposal 
will  make  use  of  both  the  materials  and  techniques 
developed  under  the  prior  grants. 

faster  teachers  and  non-master  teachers  will  receive 
intensive  instruction  in  the  use  of  science  fiction 
films  and  in  a  number  of  substantive  topics  in 
physics  and  biology  related  to  the  films  during  a 
two-week  institute  during  the  summer.  Each  team  of 
three  teachers  will  have  the  support  of  one  master 
teacher  as  they  implement  the  program  in  their 
classrooms  during  the  school  year. 

The  principal  investigator  has  a  great  deal  of 
expertise  in  this  area.  He  was  awarded  an  NSF  grant 
in  1976  under  the  Local  Course  Improvement  Program 
to  develop  an  introductory  level  science  course  at 
Temple  University  using  science  fiction  films  to 
introduce  students  to  science.  This  popular  course 
has  since  been  taught  nine  times  and  has  reached 
hundreds  of  students,  many  of  whom  have  stated  that 
they  would  never  have  enrolled  in  a  traditional 
science  course.  In  1964  an  additional  NSF  grant 
allow  him  to  expand  the  effort  to  include  precollege 
students.  The  teachers  guide  written  as  a  result  of 
that  grant  will  be  used  to  support  the  training  of 
teachers  in  the  current  grant. 


CAREER  ACCESS  OPPORTUNITIES 

Antonio  Goncalves 
Fredrick  M.  Stein 
Temple  University 
Philadelphia,  PA 


USE  3350629 
nfS3  $100,000 
Fye9  $100,000 
Minority  Centers 


""A  Regional  Center  to  Improve  Minority  Access  to 
Education  and  Careers  in  Science,  Engineering  and 
Wathematics  in  the  Greater  Philadelphia  Region" 

This  prototype  project  includes  several  activities 
to  strengthen  minority  education  from  junior  high 
school  through  the  baccalaureate  degree.  It  was 
developed  as  a  cooperative  effort  among  a  number  of 
colleges  and  universities ,  school  districts, 
educational  support  organizations ,  community 
groups ,  un  ions ,  and  cor  po  ra  t  i  ons  In  the 
Philadelphia  area .  During  the  first  year  of 
operation,  a  set  of  activities,  based  on  science 
and  mathematics  experiences ,  and  designed  to 
nurture,  encourage  and  motivate  minority  students, 
are  being  implemented.  These  include  an  Intensive 
faculty  mentoring  program  to  encourage  community 
college  minority  students  to  continue  on  to  the 
baccalaureate  degree.  These  mentors  provide  career 
information,  plan  and  supervise  field  trips, 
arrange  visits  to  scientists  and  engineers  in  their 
work  places,  integrate  students  into  support 
services  and  tutoring,  and  advise  students  about 
their  course  of  study.  Additional  mentoring  is 
provided  by  minority  student  support  groups  that 
will  provide  volunteer  minority  tutors  and  organize 
talks  by  minori  ty  sclent  ists ,  Undergraduate 
research  experience  is  provided  through  targeting 
selected  community  college  students  in  their 
sophomore  year,  Precollege  student  activities  from 
junior  high  through  high  school  center  around 
enrichment  programs  including  special  workshops  in 
mathematics,  science,  and  communication.  To  augment 
these  activities  each  student's  school  is  matched 
with  an  industry  and/or  government  agency  to 
provide  invaluable  resources  such  as  role  models, 
demonstrations,  speakers,   field  trips,  etc. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joyce  W.  Cuff 
Thiel  college 
Greenville,  PA 


USE  6651777 
nf33  $7,367 
Biology 


**Kolecular  Physiology  Equipment  for  Undergraduate 
Laboratories  and  Independent  Study" 

Seven  courses  in  the  Biology  curriculum  have  been 
targeted  for  inclusion  of  a  molecular  physiology 
component ,  both  because  of  the  role  played  by 
Molecular  Physiology  in  modern  Biology,  and  because 
these  seven  courses  involve  b<^th  majors  and 
non-^major?  at  all  levels  of  undergraduate 
education.  Two  spectrophotometers  with  f lowcell , 
thermoelectric  cell,  and  recorder  interface,  and 
one  strip  chart  recorder  now  are  enabling  students 
(a)  to  perform  experiments  in  enzyme  and  transport 
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kinetics^  (b)  to  conduct  a  variety  of  metabolic 
studies,  and  (c)  to  pursue  aspects  of  molecular 
physiology  in  their  independent  research  projects. 

These  experiences  better  inform  undergraduate 
students  about  contemporary  Biology  and  better 
prepare  majors  for  advanced  studies,  teaching 
careers,  and  professional  ^ork. 

The  grantee  institution  is  matching  the  wSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


Delaware  Valley^  and  to  build  a  summer  enrichment 
science  '^academy"  for  ninth  and  tenth  graders  which 
will  be  a  laboratory  school  for  future  teacher 
programs . 

During  the  suomer  of  1986,  an  intensive  four- week 
workshop  will  be  held  for  30  teachers.  Ecology  will 
be  used  as  the  means  of  exploring  the  scientific 
method,  and  each  teacher  will  be  required  to 
develop  a  curriculum  unit.  During  the  academic  year 
the  units  will  be  completed  and  field-tested.  The 
best  units  an6  teachers  will  be  selected  to  create 
a  summer  science  academy  for  students  the  following 
summer . 


COURSE  AND  CURRICULUM 

John  D .  Keenan 

University  of  Pennsylvania 

Philadelphia^  PA 


USE  8854527 
Fy88  $80,298 
Fy89  $83,139 
Fy90  $  9,442 
Civil  Eng 


Development  of  a  Curriculum  in  Civil  Engineering 
Systems** 

A  new  undergraduate  program  in  civil  engineering 
systems  (CES)  has  been  instituted  as  ^  means  of 
equipping  the  civil  engineering  student  to  deal  with 
the  broader  aspects  of  the  profession .  The  CES 
program  emphasizes  the  complex  nature  of  civil 
engineering  problems.  This  project  completes  the 
curriculum  development  with  a  new  course  in 
Structural  Syst  ems  and  the  Integration  of 
computer-aided  design  (CAD)  concepts  into  the 
curriculum.  The  objective  of  the  course  in 
structural  systems  is  for  the  student  to  understand 
the  St ructural /const ruction  phase  as  ct  true  system. 
A  new  CAD  course  is  an  integral  part  of  the  CES 
curriculum.  The  CES  curriculum  Is  a  significant 
departure  from  conventional  civil  engineering 
education,  but  one  which  the  engineer  of  the  next 
century  will  need  to  understand.  Matching  funds 
committed  by  the  institution  are  more  than 
three-fourths  of  the  amount  of  WSF  funds  for  this 
project . 


During  the  summer  of  1989,  a  second  i^rkshop  based 
on  the  previous  summer  will  be  offered  to  15 
additional  teachers.  It  will  be  run  concurrently 
with  a  science  academy  for  30  to  45  middle  school 
students  taught  by  teacher  participants  from  the 
previous  summer.  During  the  academic  y^ar,  fifteen 
additional  units  will  be  completed  and  tested.  The 
best  units  will  be  Incorporated  into  the  curriculum 
of  th«  next  summer  program. 

This  project  has  a  number  of  features  which  justify 
its  funding  as  a  Teacher  Enhancement  project .  The 
following  are  the  more  significant: 

1  .The  project  will  attempt  to  update  participants' 
background  material  and  teaching  strategies  by 
immersing  them  in  the  informal  atmosphere  of  an 
arboret um; 

2. A  program  will  be  developed  to  encourage 
promising  students  to  be  involved  in  science 
activities  during  the  summer; 

3. Information  will  be  supplied  with  respect  to  the 
success  of  outdoor  field  activities  in  modifying 
the  curricula  of  the  middle  schools;  and 

4. The  project  can  be  a  model  for  other  locations. 


This  project  is  co- funded  with  the  KSF  Directorate 
for  Engineering. 


TEACHER  ENHANCEMENT  PROGRAM 


TEACHER  ENHANCEMENT  PROGRAM 

F.  Bruce  Robinson 
Douglas  F.  Ryan 
Jean  m.  Roberts 
University  of  Pennsylvania 
Philadelphia.  PA 


TPE  8751336 
FY88  $216,722 
Ecology 


Henry  B.  Cohen 
University  of  Pittsburgh 
Pittsburgh,  PA 


TPE  8550031 
Fy65  $128,580 
Fye6  $  97,837 
Fy87  $  75.441 
HS  Science/Math 


"Community  of  Scholars  Institutes  in  the  Natural 
Sciences  and  Engineering" 


"Strengthening  Middle/Junior  High  School  Science 
Education" 

The  Biology  Department,  the  Morris  Arboretum,  and 
the  Plant  Science  Institute  of  the  University  of 
Pennsylvania  propose  to  improve  the  quality  of 
middle/junior   high    school   science   teaching   in  the 


er|c 


This  project  will  provide  enhancement  experiences 
for  selected  high  school  sciences  and  mathematics 
teachers  through  an  intensive  eight -week  summer 
program  at  the  University  of  Pittsburgh.  About  40 
teachers  each  year  will  improve  their  knowledge 
base  and  their  teaching  approaches  through  a 
scholars-in-residence  activity . 
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The  project  activity  is  built  upon  the  "college  in 
high  school"  program*  a  cooperative  teacher 
enhancement  activity  involving  over  50  area  high 
schools.  The  project  staff  are  highly  qualified  and 
committed  to  providing  substantive.  stimulating 
ejtperlences  for  Improving  secondary  mathematics  and 
science  teaching. 

Faculty  mentors  from  biological  sciences*  chemistry* 
civil  engineering*  mathematics  and  statistics* 
physics  and  astronomy*  and  psychology  will  guide  the 
small  groups  of  5  to  6  teachers  in  developing  basic 
familiarity  with  current  research  work  in  the 
discipline .  They  will  work  intimately  vith 
university  research  teams  of  faculty  and  graduate 
students  in  the  contejtt  of  ongoing  research.  The 
teams  will  identify  topics  and  techniques  drawi;  from 
ongoing  research  which  way  be  incorporated  into 
secondary  school  curricula*  With  the  aid  of  faculty 
from  the  School  of  Education*  the  teachers  will 
develop  and  Implement  school  instructional  materials 
based  upon  their  new  knowledge.  These  materials 
will  be  refilled  and  disseminated*  along  with  results 
of  the  teache-  Implementations*  through  an  ejtisting 
tri-state  schools  council  supported  by  area  school 
systems  and  the  university. 

in  the  f  irfft  week  of  each  sununer .  the  teacher 
scholars-in-resldence  will  be  joined  by  about  150 
area  teachers  for  a  special  Science  Update  week. 
These  lectures  and  workshops  will  be  presented  by 
the  cooperating  departments  and  the  teacher 
participants  from  prior  years » 


and  theory  on  the  nature  of  mathematics  learning , 
In  particular*  this  work  should  lead  to  a  new 
understanding  of  how  children  use  multj  pie 
representations  to  develop  abstract  mathematical 
concepts*  and  contribute  to  the  development  of 
systematic  ways  to  diagnose  levels  of  mathematical 
understanding  on  the  basis  of  various  kinds  of 
performance. 

Through  studying  teachers '  use  of  tutors*  the 
project  also  will  provide  a  set  of  computer-based 
tools  that  are  explicitly  aimed  at  upgrading 
teacher's  knowledge  of  mathematics.  At  minimum, 
this  part  of  the  proposed  work  will  insure  the 
development  of  reasonable  ways  to  prepare  teachers 
to  use  the  microworlds  and  coaches  in  their 
classrooms . 


NETWORKS  PROGRAM 

Lauren  B.  Resnick 
Gaea  Leinhardt 
university  of  Pittsburgh 
Pittsburgh  ^  PA 


TPE  8751494 
FY87  $143,539 
FY8&  $311*291 
FY69  $287,680 
FY90  $304,214 
FY91  $  57*766 
Mathematics 


"Disseminating 
Instruction " 


New    Knowledge    About  Mathematics 


APPLICATIONS  OF  ADVANCED  TECHNOLOGY 

Lauren  B.  Resnick  MDR  8470339 

university  of  Pittsburgh  FY85  $301,406 

Pittsburgh.  PA  FY86  $309*986 

FY87  $321*969 
Mathematics 


^'Intelligent  Tutors  for  Elementary  and  Middle  School 
Mathematics** 

This  program  of  development  and  research  provides 
theoretical  foundations  and  prototype  materials  for 
improving  the  tea^^hing  of  mathematical  concepts  and 
problem  solving  to  elementary  and  middle  school 
children*  A  set  of  graphic  microworlds  and 
prototype  intelligent  coaches  will  be  built  for  the 
rational  number  system  and  for  story  problems*  two 
topics  in  the  school  curriculum  that  are  both 
oivotal  for  future  learning  and  known  to  be 
difficult  to  teach. 

In  addition*  a  body  of  theory  on  the  nature  of 
intelligent  tutoring  will  be  developed  and  built 
into  the  tutors*  and  software  tools  to  simplify  the 
development  of  future  tutors  will  be  developed  and 
made  available  to  other  researchers*  The  planned 
studies  of  children  learning  from  the  microworlds 
and  coaches  will  provide  a  significant  body  of  data 


This  project  will  develop  a  sustained  collaboration 
between  the  mathematics  education  research  and 
professional  teaching  communities  for  the  purpose 
of  interpreting  and  disseminating  knowledge  about 
effective  mathematics  instruction  in  the  elementary 
and  middle  school  grades.  A  major  goal  of  the 
project  is  to  develop  and  communicate  usable 
knowledge  to  career  teachers  about  how  mathematics 
in  elementary  and  middle  school  is  learned  and  how 
it  may  be  taught  more  effectively-  A  parallel  goal 
is  the  development  of  a  form  of  communication 
between  researchers  and  teachers  that  will  support 
thoughtful  and  continuing  use  of  research  in 
improving  instructional  practice. 

TWO  types  of  products  will  emerge  from  this 
project,  specific  written  materials  and  a  model  for 
the  dissemination  of  research  findings  that  should 
effect  teaching*  The  written  materials  will 
include:  Synthesis  chapters*  written  by  teams  of 
mathematics  educators  and  cognitive  researchers , 
that  will  sununarize  current  research  knowledge 
about  mathematics  topics  relevant  to  grades  3-8; 
Research  translations,  written  by  ejtpert  teachers* 
that  will  be  used  as  resources  for  teachers  to 
learn  elementary  mathematics  in  a  form  tied 
directly  to  the  school  curriculum  and  to  problems 
and  opportunities  for  teaching;  Training  materials, 
developed  by  ejtpert  teachers,  that  will  apply  the 
research  findings  to  actual  classroom  practice,  by 
providing  material  for  reflection*  discussion*  and 
teacher  planning  of  instruction. 
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The  model  developed  by  the  project  will  demonstrate 
a  means  of  bringltig  research  findings  to  practicing 
educators  via  a  professional  development  network 
supported  by  a  major  teachers*  union.  The  channels 
of  communication  opened  and  developed  by  this 
project  can  be  effectively  used  to  bring 
instructional  research  to  the  classroom,  while  at 
the  same  time  bringing  the  knowledge  and  experience 
of  teaching  professions  to  the  attention  of 
mathematics  researchers  and  educators. 


data  on  yield  point/s,  moduli  of  elasticity,  and 
ultimate  stresses.  In  addition,  with  the  computer 
taking  data  rapidly ,  the  students  will  be  able  to 
atudy  the  statistical  variation  of  the  measurements 
and  the  effect  of  changing  variables. 


COLLEGE  SCIENCE  IHSTRUMEHTATIOH 


COLLEGE  SCIENCE  INSTRUMENTATION 


John  A,  6eidler 
University  of  Scranton 
Scran  ton*  PA 


USE  8750630 
FYS?  S48,660 
Computer  Science 


John  c.  Slimick  USE  8651834 

University  of  Pittsburgh  FYBe  $17,328 

Bradford,  PA  Computer  Science 


"Data  Communications  Laboratory" 

This  project  introduces  Computer  Science  students  to 
a  laboratory  environment  where  they  can  master  the 
concepts  of  data  communications. 

The  equipment  in  this  data  communications  lab 
includes  four  (4)  microcomputers  that  are  configured 
for  several  network  connections;  a  modem  connection 
and  telephone  system  simulator  that  offer  typical 
"dial-up''  connections  between  units;  a  terminal 
coitnection  that  allows  simulation  of  a  computer 
terminal  -  host  interface;  an  Ethernet  configuration 
that  provides  high  speed  networking  using  coaxial 
cable. 


"An  Undergraduate  Software  Engineering  Laboratory" 

Under  this  effort,  the  principal  investigator  will 
construct  an  undergraduate  software  engineering 
laboratory  of  six  Sun  3/52  computer  workstations. 
This  laboratory  will  create  an  environment  in  which 
the  students  can  be  taught  the  software  system* s 
specification,  design,  implement  ati  on ,  and 
maintenance.  The  work  station  will  have 
substatitial  local  computation  power,  primary  and 
secondary  storage  and  communication  support  to 
other  devices,  including  the  university's 
functioning  system.  Ethernet  will  be  used  to  link 
the  laboratory  to  the  main  university  computer  as 
well  as  other  University  Networks, 


These  equipment  configurations  *  along  with  some 
special  monitoring  equipment  and  software,  allow 
students  to  gain  hands-on  experience  in  data 
communications^  The  experiments  that  students  can 
perform  in  such  an  environment  can  only  be  carried 
on  in  a  dedicated  laboratory  of  the  type  developed 
for  this  project* 

This  award  is  being  matched  by  ati  equal  sum  from  the 
grantee « 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  Feller 
Richard  At  Youchak 
University  of  Pittsburgh 

Johnstown  Campus 
Johnstown^  PA 


USE  6750050 
Fy87  $13,912 
materials  Eng 


""A  Computerized  Data  Acquisition  System  for  an 
Undergraduate  Engineering  Technology  Strength  of 
Materials  Laboratory" 

A  Measurements  Group  4000  data  acquisition  system 
will  be  added  to  the  strength  of  materials  and 
advanced  structures  laboratory.  Engineering 
technology  students  will  be  able  to  rapidly  gather 


er|c 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  B,  LaCount  USE  6B52592 

Uaynesburg  College  FYB6  S17.967 

Uaynesburg.  PA  Chemistry 


"Improvement  of  Infrared  Spectroscopy  Laboratory 
Experiences" 

The  undergraduate  Chemistry  laboratory  program  is 
being  improved  by  the  incorporation  of  new  infrared 
laboratory  experiences.  An  infrared  spectrometer 
has  been  purchased  which  is  suitable  for  teaching^ 
routine  analysis  and  senior  research  applications^ 
Increasingly  complex  laboratory  utilization  of  the 
instrument  is  planned  as  the  students  progress  from 
Organic  Chemistry  to  Instrumental  Analysis  and 
Physical  Chemistry  and  finally  to  Senior  Research 
applications^  These  laboratory  experiences  are 
complemetiting  and  supplementing  the  student  *s 
present  labora  tory  experiences  which  are  centered 
around  an  array  of  basic  instrumentation  and  a  few 
more  sophisticated  i  tems  *  These  addi  tional 
laboratory  experiences  are  better  equipping  the 
graduates  to  meet  the  challenges  of  industry  and 
graduate  programs* 

The  grantee  is  matching  the  award  from  non-Federal 
sources  - 
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COLLEGE  SCIENCE  IHSTRUMEHTATIOH 


COLLEGE  SCIEHCE  IMSTRUMEMTATIOM 


Jack  Waber  USE  S7504^4 

Elise  Trlano  FY67  $26,600 

West  Chester  Univ  of  Pennsylvania  Biology 
West  Chester^  fa 


Percy  Warrick^  Jr, 
Westminster  College 
Hew  Wilmington,  fa 


USE  3750673 
FY37  $5,300 
Chemistry 


^'Instrumentation  to  Improve  Undergraduate 
Instruction  in  Physiology  and  Cellular  Biology** 

A  modern ,  high  technology-oriented  physiology 
laboratory  to  support  the  physiology  and  cell 
biology  courses  is  being  equipped  through  this 
award.  These  courses  constitute  an  integral  part  of 
the  Biology  program  and  are  fundamental  to  the 
students'  understanding  of  li  fe  processes , 
Explanations  of  biological  phenomena  are 
increasingly  sought  at  the  biochemical  levels  and 
are  arrived  at  by  employing  sophisticated^ 
instrument-oriented  techniques  such  as  radioactive 
labeling  of  cellular  components^  spectro- photometric 
analyses  of  enzyme  activities  and  metabolic 
concentrations,  and  chromatographic  procedures  for 
separating  complex  mixtures  into  their  individual 
components ,  A  UV/VIS  spectrophotometer^  a  high 
pressure  liquid  chromatographic  system^  and  a 
computer  link-up  that  provides  instrument  control 
and  data  analysis  are  being  added.  At  least  three 
courses  are  benefitting  directly.  In  addition^  a 
new  instrumentation  course  is  being  developed. 

In  the  field  of  modern  molecularly-oriented  biology, 
skill  in  the  use  of  these  techniques  and  supportive 
instruments  is  second  only  in  importance  to  the 
students '  understanding  of  the  biological  concepts 
for  which  they  are  empJ^iyed. 


Improvement  of  the  Chemistry  Advanced  Laboratory 
Program  Through  the  Addition  of  Differential 
Scanning  Calorimetry" 

A  moc^ern  differential  scanning  calorimeter  is  being 
used  by  upper  level  chemistry  students  at 
Westminster  College  to  study  the  thermochemical 
properties  of  a  variety  of  materials ,  The  wide 
range  of  samples  studied  include  polymers*  liquid 
crystals ,  metal  alloys,  and  the  products  from 
students'  organic  and  inorganic  synthesis  projects. 
Students  (forty  per  cent  of  whom  are  women)  are 
gaining  hands-on  experience  with  this  common 
testing  method  while  investigating  the  physical 
nature  of  phase  changes  in  condensed  matter.  Each 
student  uses  the  equipment  in  at  least  six 
different  projects*  thus  gaining  a  very  thorough 
knowledge  of  the  operation  and  applications  of  this 
important  technique.  Publication  of  the  laboratory 
projects  will  extend  the  impact  of  these  activities 
beyond  the  college. 


TEACHER  ENHANCEMENT  PKOGRAM 

Sandra  K.  Webster 
Westminster  College 
H^^t  Wilmington^  PA 


TPE  3751223 
FY37  S1I&,714 
Psychology 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

G.  Samuel  Light.  >r  USE  3750952 

Westminster  College  FY37  $9,736 

Hew  Wilmington.  PA  Physical  Sciences 

^The  Addition  of  Laser  Techniques  to  Advanced 
Laboratories  in  Physics  and  Chemistry*" 

Lasers  are  versatile  tools  in  the  physical  sciences 
that  are  able  to  accomplish  tasks  that  no  other  tool 
can  achieve.  The  advent  of  inexpensive,  easy-to-use 
and  reliable  dye  lasers  makes  it  possible  to 
introduce  a  variety  of  experiments  into  physical 
science  programs  at  the  undergraduate  level , 
Students  in  the  Departments  of  Physics  and  Chemistry 
will  use  the  lasers  and  auxiliary  detection 
equipment  to  perform  a  variety  of  experiments 
including:  the  measurement  of  the  speed  of  light  in 
air  and  liquids,  studies  of  one  and  two  photon 
fluorescence,  the  use  of  Hamcin  scattering  to  study 
the  structure  of  molecules,  and  the  detection  of 
subnanogram  amounts  of  toxic  aflatoxins  from  grain 
samples.  The  experiments  developed  in  this  project 
wiXX  be  made  available  to  other  schools  to  extend 
the  impact,  and  prepare  more  students  for  careers  in 
the  physical  sciences. 


^'High  School  Psychology  Teachers  *  Science  Skills 
Equipping  Project"* 

Westminster  College,  Hew  Wilmington.  Pennsylvania, 
will  conduct  the  "High  School  Psychology  Teachers' 
Science  Skills  Equipping  Project*"  for  forty 
participants.  In  each  of  two  summers,  d  four-week 
long  module  will  have  as  its  focus  research 
methods  applied  to  cognitive  and  physiological 
psychology  relevant  for  the  high  school  psychology 
curriculum.  During  three  afternoon  laboratories 
each  4^eek,  participants  will  act  as  students  in 
demonstration  experiments  conducted  by  the  project 
faculty  *  Demonstration  experiments  based  on 
lectures  and  readings  will  be  designed  by  the 
participants,  enabling  them  to  approach  psychology 
as  a  science.  Microcomputers  will  be  used  to 
demonstrate  basic  psychological  processes  and 
repl icate  classic  and  current  experiments  in 
psychology  in  the  high  school  classroom.  During  the 
academic  year,  the  project  staff  will  visit  each  of 
the  participant 's  classes,  conduct  two  half -day 
in-service  sessions,  and  assist  in  developing  a 
newsletter  and  psychology  fairs.  Participants  will 
return  to  the  campus  for  a  i^eekend  at  the  end  of 
the  academic  year  to  share  their  insights  and 
integrate  their  experiences  into  the  second  summer 
module  for  20  different  participants^  An  extensive 
ard  careful  evaluation  plan  has  been  outlined. 
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COLLEGE  SCIENCE  INSTRUMENT AT I OH 


John  W.  Hoopes,  Jr. 
Widener  College 
Chester,  PA 


USE  8750339 
FYS?  $14,425 
Cheiaical  Eng 


Daniel  Pindzola 
Wilkes  College 
Wilkes-Barre,  PA 


USE  6652692 
FY66  $56,700 
Environmental 


"On-Line  Analysis  for  an  Undergraduate  Chemical 
Engineering  Laboratory'' 

This  project  will  Add  automatic  computer  control  to 
a  laboratory  disl-illation  column  with  on-line 
sampling  and  analysis .  A  continuous  ref ractomet er 
and  gaa/liquid  chromatograph  equipped  for  direct 
process  analy&is,  sample- con dit  ioning,  and 
m  ter /inject ion  systems  will  complete  the  feedback 
loop  through  an  IBM  PC  to  an  existing  computer.  The 
result  in g  equipment  will  provide  up^to-date 
instruction  in  the  operation  and  control  of  batch 
and  continuous  distillation  processes. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  E.  Molyneux  USE  6750611 

Timothy  J.  Singler  FY67  $33,700 

Widener  College  Mechanical  Eng 

Chester,  PA 


**Open  Circuit  Low  Turbulence  Win<?  Tunnel  with 
Three-Component  Sting  Balance  for  an  Undergraduate 
Fluid  Dynamics  Laboratory*" 

This  project  will  add  a  20"  x  26"  throat,  open  cycle 
wind  tunnel  and  sting  balance  to  the  mechanical  and 
civil  engineering  laboratory.  The  new  tunnel  will 
support  a  variety  of  experiments  in  convective  heat 
transfer  that  are  not  supportable  with  the  existing 
closed  cycle  tunnel.  In  addition,  the  increased  size 
and  speed  will  provide  access  to  high  Reynolds 
number  regimes  where  the  characteristic  differences 
between  laminar  and  turbulent  boundary  layers  can  be 
elucidated.  Besides  strengthening  the  existing 
laboratory  course,  the  department  plans  to  introduce 
a  new  course  in  the  area  of  applied  fluid  dynamics 
which  will  be  supported  by  the  new  machine. 


**Under graduate  Instruction  for  Testing  Organics  in 
the  Environment" 

A  gas  chromatograph-mass  spectrometer  system  with 
thermal  desorption  capability  has  been  acquired 
which  permits  the  quantitative  identification  of 
complex  organic  compounds  at  low  levels  in  air. 
water ,  and  soil .  This  system  complements  the 
inorganic,  microbiologic,  and  radiologic 
environmental  monitoring  and  analysis  capabilities 
of  the  department .  Such  equipment  is  vital  to  the 
education  of  the  students  in  the  earth  sciences  and 
the  environmental  sciences  and  engineering  areas, 
all  of  whom  receive  extensive  training  in  most 
aspects  of  environmental  testing  and  most  of  whom 
secure  positions  with  governmental  agencies* 
private  laboratories.  environmental  groups,  or 
con^anies  directly  concerned  with  environmental 
testing  and  assessment.  The  relative  importance  of 
organic  compounds  in  the  environment  is  increasing 
and  students  should  be  provided  with  the  education 
necessary  to  identify  and  assess  the  significance 
of  these  compounds. 

The  grantee  provides  funds  for  this  project  that 
are  more  than  an  equal  match  for  the  NSF  award. 
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Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


Freddy  R,  Medina  USE  8750497 

Inter  American  University  of  FY87  S43.244 

Puerto  Rico  -  Metropolitan  Campus  Biology 
Ha to  Rey,  RQ 


1987 

Aurea  B.  Saez 
Science 

Francisco  Morales  High  School 
Naranjito,  RQ 


Jose  L.  Torres  Soto 
Mathematics 
Domingo  Aponte  Collazo  High  School 
Lares,  RQ 


1^88 

Santiago  Garcia 
Mathematics 
Saint  John's  School 
Santurce,  RO 


Adele  M.  Gomez 
Science 
Saint  John's  School 
Santurce^  RO 


**Equipcnent  to  Upgrade  the  Undergraduate  Biology 
Curriculum^  with  Emphasis  on  Microbiology" 

The  aim  of  the  project  is  to  give  Microbiology, 
Medical  Technology,  and  Pre-Medical  students  more 
"hand<3  on'*  experience  in  the  undergraduate 
laboratories.  particularly  using  the  kinds  of 
modern  equipment  adopted  by  the  pharmaceutical, 
food  and  medical  industries,  and  by  graduate 
schools . 

The  new  spectrophotometers  are  being  used  in  the 
General  Microbiology  course  to  construct  growth 
curves  of  bacteria,  in  the  Parasitology  course  to 
perform  experiments  on  enzyme  kinetics,  and  in 
Immunology  to  carry  out  protein  concentration 
determinations ,  Laminar  Clows,  the  inverted 
microscope ,  the  C02  incubator  and  the  new 
centrifuge  are  being  used  in  Immunology  courses  to 
manage  Myeloma  cells.  The  miniature  and  horizontal 
electrophoresis  systems .  the  transilluminator, 
shaking  incubator  and  microcentrifuge  are  used  to 
construct  physical  maps  of  plasmids  in  the 
Cellular/Moleciilar  Biology  coiirse .  The  Biostat 
fermenter  is  used  in  the  Industrial  Microbiology 
course  for  the  continuous  culture  of  various 
microorganisms  of  industrial  interest .  Uith  the 
equipment  provided  through  this  project,  students 
are  learning  to  use  electrophoresis.  DNA 
recombination,  enzyme  kinetics,  and  ELISA 
techniques,  and  are  mastering  principles  of  tissue 
cultiire  and  the  importance  of  Myeloma  cells. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Deep  Aggarwal 

Bayamon  Technological  Univ 
Bayamon ,  RO 


USE  a&53274 
FYa8  S12,300 
Mechanical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Hector  Ouintero 
Inter  American  University  of 
Piierto  Rico  San  German  Campus 
San  German.  RO 


USE  8750717 
FY&7  S24.413 
Environmental 


Biomedical  Instrumentation  Laboratory" 

This  project  provides  undergraduate  students  with  a 
hands-on  experience  in  Biomedical  Instrumentation. 
The  laboratory  that  supports  the  project  includes 
equipment  such  as:  force  transducers .  EKG  machines, 
sphygmomanometers,  magnetic  and  ultrasonic  flow 
meters,  and  A/D  and  D/A  converters. 

Experiments  in  this  laboratory  familiarize  students 
with  the  underlying  physiological  principles,  the 
application  of  biomedical  instruments,  and  the 
installation,  calibration ,  inspection ,  preventative 
maintenance  and  repair  of  biomedical  equipment. 

This  award  is  being  matched  by  en  equal  sum  from  the 
grantee. 


''Field  and  Laboratory  Eguipmen  t  for  an 
Undergraduate  Ecology  and  Environmental  Sciences 
Program  in  the  Caribbean** 

The  recent  acquisition  of  a  core  set  of  ecological 
instrumentation  is  making  it  possible  for  this 
Department  to  expand  its  upper-level  course?  as 
well  as  to  widen  the  range  of  the  student-oriented 
research  projects  it  can  offer .  This  development 
project  thus  forms  an  integral  part  of  en  ongoing 
University  plan  to  emphasize  the  sciences. 

The  specific  impact  of  this  project  is  on 
undergraduate  instruction  in  Ecology  and  the 
Environmental  Sciences .  Among  the  new  resources 
now  available  to  the  students  are  an  oceanographic 
field    kit .    portable    conductivity/ salinity  meter. 
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dissolved  oxygen  and  biological  oxygen  demand  meter^ 
core  sampler  and  electronic  soil  testing  lab^ 
recording  weather  station^  air  quality  monitoring 
devices,  and  sophisticated  laboratory  apparati  for 
studying  environmental  samples  brought  in  from  the 
field  for  more  exacting  analysis.  This  improvement 
will  result  in  a  better  prepared  graduate  of  the 
University  who  in  turn  will  be  better  able  to 
perform  at  the  professional  level  after  graduation. 
The  Caribbean  area  in  particular  and  tropical 
America  in  general  are  in  urgent  need  of  trained 
ecologists  to  help  stem  the  current  catastrophic 
losses  of  such  natural  resources  as  forest  cover^ 
soils  and  biological  diversity,  and  to  help  cope 
with  the  effects  of  such  losses. 


TEACHER  ENHAfJCEMEHT  PROGRAM 

Manuel  Gomez -Rodriguez 
University  of  Puerto  Rico 

Central  Office 
San  Juan,  RQ 


TPE  6652432 
FYS?  $202,542 
pre-college  Sci/Math 


**E:xtension  of  the  Puerto  Rico  Resource  Center  for 
Science  and  Engineering:  Comprehensive  Summer 
Training  for  Elementary  and  Secondary  School 
Teachers** 


COLLEGE  SCIENCE  INSTRUMENT AT I 0« 

Sonia  L.  Vazquez-Garcia  USE  6750795 

University  of  Puerto  Rico  FYS?  S31,677 

Humacao  University  College  Chemistry 
Humacao .  RO 


"Upgrading  of  the  Environmental  Chemistry 
Laboratory  through  the  Implementation  of  Water  and 
Air  Quality  Surveillance  Stations" 

Equipment  needed  to  establish  two  continuous 
sampling  and  monitoring  stations;  one  for  air,  the 
other  for  water  surveillance^  has  been  recently 
acquired  by  the  Chemistry  Department  at  Humacao 
University  College.  The  availability  of  these  two 
systems  has  significantly  enhanced  the 
Environmental  Chemistry  laboratory  experiences  of 
students  enrolled  in  both  the  Associate  Degree 
program  in  Chemical  Technology  and  the 
Baccalaureate  Degree  in  Industrial  Chemistry 
curriculum.  The  air  station  continuously  monitors 
basic  air  quality  parameters  such  as  carbon 
monoxide^  sulfur  dioxide,  ozone,  organics,  heavy 
metals ,  and  particulates .  The  water  station 
continuously  monitors  basic  water  quali  ty 
parameters  such  as  temperature,  pH^  dissolved 
oxygen,  organics*  and  heavy  metals^ 


The  University  of  Puerto  Rico  Resource  Center  for 
Science  and  Engineering  will  conduct  four  summer 
workshops  for  e lement  ary ,  int  ermediate*  and 
secondary  teachers ,  Each  workshop  will  provide 
instruction  for  forty  teachers.  The  workshops  to  be 
conducted  are: 

I.    Teaching  Science  in  the  Elementary  School 
II.    Teaching  Mathematics  in  the  Elementary 
School 

III.    Teaching  Science  at  the  Intermeuiate 
School  Level 
IV.    Teaching  Mathematics  for  Intermediate  and 
High  School  Teachers 


CAREER  ACCESS  OPPORTUNITIES 


Manuel  Gomez>Rodriguez 
Resource  Center  for  Sci , 
Univ  of  P  R  Rio  Piedras 
San  Juan  *  RQ 


£  Eng. 


USE  8350605 
FY  88  $724,986 
FY  39  $300,000 
FY  90  $800,000 
Minority  Center 


"Puerto  Rico  Comprehensive  Regional  Canters  for 
Mi  iiorities  " 


There  will  be  8  follow-up  se:ssions  on  Saturdays 
during  the  academic  year  for  each  workshop.  The 
workshops  will  be  conducted  in  two  locations 
simultaneously:  Rio  Piedras  and  Mayaguez  campuses. 
Half  of  the  participants  will  be  instructed  on  each 
campus  during  the  summer  and  academic  year  phase  of 
the  program. 

The  primary  goals  of  this  project  are  to  provide 
teachers  with  new  contents  methodology,  and  a  more 
effective  instructional  program  for  their  students. 
Emphasis  will  be  placed  on  the  interdisciplinary 
nature  of  bodies  of  knowledge ,  Teachers  who  are 
participants  in  this  project  will  be  encouraged  to 
share  their  new  knowledge  with  other  teachers  in 
their  schools , 


This  project  involves  a  cooperative  effort  among 
the  members  of  the  Puerto  Rico  Resource  Center  for 
Science  and  Engineering,  a  consortium  established 
in  1930  to  provide  organizational  and  management 
structure  to  coordinate  scien  :;e  education 
activities  in  Puerto  Rico.  The  member.^^ip  includes 
the  University  of  Puerto  Rico,  Catholic  University 
of  Puerto  Rico,  Interamerican  University,  Sacred 
Heart  University  and  the  Ana  G.  Mendez  Foundation. 
It  consists  of  a  set  of  coordinated  activities  to 
be  implemented  throughout  Puerto  Rico,  designed  to 
signi  ficant ly  increase  the  representation  of 
minorities  in  careers  in  science  and  technology.  A 
special  emphasis  is  placed  on  impacting  those  from 
low-income  families  which  comprise  some  65%  of  the 
population ,  The  activities  are  focussed  in  three 
areas :  precollege  (both  students  and  teachers) , 
undergraduate  (both  students  and  faculty)  and 
informal  science  education  for  the  public  at  large^ 
with  responsibilities  distributed  among  the  several 
institutions.  For  example.  at  th^  precollege 
student  level.   Saturday  Academies  and  Summer  Camps 
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are  being  held  for  elementary,  junior  and  senior 
high  students  at  three  campuses  of  the  University  of 
Puerto  Rico  (Rio  Piedras.  Mayaguez  and  Humacao)  and 
at  Interamerlcan  University  and  Catholic  University. 
Summer  Research  Apprenticeships  for  senior  high 
students  are  being  conducted  at  UPR-Rio  Piedras^ 
um-Humacao  and  Xnteramerican  University.  Activities 
for  the  continuing  education  of  precollege  teachers 
are  conducted  in  three  modes:  intensive  four^week 
summer  workshops  with  academic  year  follow  up  for 
teachers  with  subject  matter  and  other  teaching 
deficiencies:  four-day  short  courses  during  the 
academic  year  for  well-prepared  teachers  to  provide 
them  with  knowledge  about  sci^^ntific  frontiers  tn 
their  disciplines  together  with  state-of-the-art 
educational  strategies;  a  three-phase  program  to 
develop  a  corps  of  master  teachers  involving  one 
year  of  full-time  academic  study,  followed  I>y  a  one 
year  apprenticeship  in  a  teaching  environment, 
concluding  with  a  one  year  internship  as  3  master 
teacher  working  on  curriculum  development  gnd 
instructional  improvements  in  their  districts.  The 
Commonwealth  Department  of  Education  was  fully 
involved  in  the  planning  and  development  of  the 
precollege  component  and  will  play  a  lead  role  in 
institutionalizing  the  curricular  and  instructional 
improvements  developed  in  all  of  the  precollege 
activities. 


The  Science  Information  to  the  Community  Component 
involves  a  multi-pronged  approach  to  convey 
information  about  career  options  in  the  fields  of 
science  and  engineering  to  students  and  to  the 
public  at  large.  A  newsletter  (LIAISON),  television 
and  radio  programs,  and  communication  through  local 
press  and  news  media  are  utilized  in  this  effort. 

This  Project  is  tku  excellent  example  of  a 
Comprehensive  Regional  Center  for  Minorities.  It  is 
targeted  at  a  minority  population  of  substantial 
size  (3.500.000).  and  it  is  comprehensive  In  terms 
of  attention  to  the  various  educational  levels  and 
Ag^  groups.  in  disciplinary  coverage.  in 
coordination  ^nd  cooperation  among  school  systems, 
colleges  and  universities  and  community 
organizations^  and  in  its  focus  on  nurturing^ 
encouraging  and  motivating  minority  students. 
Significant  additional  financial  support  is  being 
contributed  to  the  project  by  the  participating 
^organizations  and  groups. 


YOUNG  SCHOLARS 


A  central  objective  of  the  Undergraduate  Development 
Component  is  to  more  fully  involve  graduate  research 
faculty    in    the  improvement    of  undergraduate 

education.  To  that  end.  cooperative  efforts  between 
faculty  of  the  Graduate  Centers  (UPH-  Rio  Piedras. 
UPR-Mayaguez  and  UPR -Medical  Sciences)  and  faculty 
from  the  two-  and  four -year  col  leges  and 
universities  are  being  undertaken  to  develop 
motivational  and  enrichment  experiences  for  both 
students  and  faculty.  Summer  Research 
Apprenticeships.  Student  Seminars.  Workshops  and 
Lectures  to  encourage  more  undergraduate  students  to 
pursue  scientific  careers:  projects  for 
undergraduate  faculty  including  intensive  three-day 
short  courses  with  an  emphasis  on  both  subject 
matter  and  the  application  of  learning  theories  to 
science  and  mathematics  teaching,  and  longer  (2-4 
week)  workshops  focussing  on  the  development  of 
materials  for  the  courses  taught  by  the 
participants:  and  improvements  in  the  undergraduate 
curriculum  j^iiit  efforts  of  the  various  faculties 
are  among  the  activities  being  conducted. 


Jose  F.  Cordova  RCD  8850053 

Evelyn  Torres  Gallardo  FY66  $33,736 

University  of  the  Sacred  Heart  FYa9  $33,736 

Santurce.  RQ  HS  Science 


Young  Scholars  Program" 

The  University  of  the  Sacred  Heart.  Santurce 
Campus.  offers  a  summer  resident  ial  program 
followed  by  a  school  year  follow-up  component  for 
15  economically  disadvantaged  students,  grades  9 
through  12.  from  the  Commonwealth  of  Puerto  Rico 
public  school  system. 

The  project  focus  is  interdisciplinary  and  stresses 
the  development  of  basic  investigation  and  research 
skills.  Through  lectures  on  scientific  issues  aiid 
contact  with  different  specialists,  pdrt icipants 
are  presented  with  a  broad  spectrum  of  science  and 
mathematics  careers .  The  project  seeks  to  make  « 
positive  contribution  to  the  improvement  of  the 
teaching  of  science  and  math  In  the  Island's  public 
school  system  by  offering  seminars  to  the  teachers 
of  participSTtts. 
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1967 

Nancy  Nowak 
Science 
Nathan  Bishop  Kiddle  School 
Providence,  RI 


The  newsletter  will  include  articles  on  j^athematics 
curriculum,  innovative  teaching  methods,  funding 
for  collegiate  math  education,  outside  classroom 
activities ,  profiles  of  successful  math  programs, 
information  on  conferences,  workshops,  courses,  use 
of  technology,  reviei^  of  international  j^ctivities, 
review  of  infoicmaLicn  in  other  publications,  and  a 
column  for  queries. 

This  project  is  co-funded  with  the  HSF  Directorate 
for  Mathematical  arid  Physical  Sciences. 


Mary  J.  KcNulty 
Mathematics 
East  Greenwich  High  School 
East  Greenwich,  RI 


1988 


COLLEGE  SCIEHCE  IHSTRUMENTATION 

James  G.  Magyar  USE  8750620 

Rhode  Island  College  FY87  $19,481 

Providence,  RI  Chemistry 


Loring  Coes,  III 

Mat hematics 
Rocky  Hill  School 
East  Greenwich,  RI 


Paul  M.  Mello 
Science 
Middletown  High  School 
MiddXetown,  RI 


COURSE  AND  CUBRICULUM 

James  H.  Voytuk 

American  Mathematical  Society 

Providence,  RI 


USE  8814683 
FY8d  $104,413 
FY89  $  63,675 
F^90  $  5,258 
Mathematics 


^'Proposal  for  a  Newsletter  on  Collegiate  Mathematics 
Education"" 

The  American  Mathematical  Society  in  a  cooperative 
venture  with  the  Mathematical  Association  of  America 
and  the  Society  of  Industrial  and  Applied 
Mathematics  will  establish  a  collegiate  mathematics 
education  newsletter.  Its  purpose  is  to  stimulate 
greater  communication  between  research 
mathematicians,  and  collegiate  mathematics 
educators « 

The    newsletter    will    provide    a    balance   of    short , 
timely  items  directing  readers  to  sources  of  further 
information ,    and   longer,    more   substantive  articles 
presenting     discussion     of     important  issues 
collegiate  mathematics  education. 


^'Improving  Undergraduate  Instruction  with  High 
Pressure  Liquid  Chromatography  and  Atomic 
Absorption" 

The  Chemistry  Department  at  Rhode  Island  College 
has  recently  acquired  a  high  pressure  liquid 
chromatograph  (HPLC)  and  a  computer  interfaced 
atomic  absorption  (AA)  spectrometer  for  use  in 
improving  undergraduate  instruction*  With  these 
additions,  students  are  exposed  to  a  wider  range  of 
the  instruments  used  in  modern  research  and 
industrial  laboratories  and  gain  experience  in 
using  these  instruments  to  increase  their 
problem-solving  skills.  Analytical  skills  are  being 
developed  which  will  help  prepare  students  for 
graduate  school  or  careers  in  chemistry  and  other 
sciences . 


COLLEGE  SCIENCE  IHSTRUMENTATION 

Rulph  Chassaing 

Roger  bfilliams  College 

Bristol,  RI 


USE  8851147 
FYSe  $26,950 
Electrical  £ng 


"Digital  Signal  Processing  Laboratory  Enhancement*" 

This  project  builds  on  an  already  existing  digital 
signal  processing  laboratory  at  this  institution. 
The  extensions  to  this  lab  include  a  software 
development  system,  analog  interface  boards, 
dynamic  signal  analyzers  and  personal  computers. 
Usiiig  this  equipment,  students  gain  an 
understanding  of  the  concepts  of  design  trade-offs 
in  digital  filtering  and  spectral  analysis^ 

This  award  is  being  matched  ^y  eC|^,^l  sum  from 
the  grantee. 


366 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


COLLEK^  SCIENCE  INSTRUMENTATION 

Daniel  D.  Von  Hiesen 
Roger  Williams  College 
Bristol,  RI 


USE  8750134 
FYS?  $6,400 
Mul t  idi  scip 1 inary 


"Updating  the  Biology  and  Chemistry  Curricula  with  a 
High  Performance  Liquid  Chromatography 

A  more  comprehensive  and  current  approach  to  the 
teaching  of  undergraduates  in  Biology  and  Chemistry 
is  being  made  possible  with  tho  eddition  of  a  High 
Performance  Liquid  Chromatography  System  (HPlC) , 
HPLC  is  recognized  as  an  instrumental  technique  of 
major  importance  in  both  biology  and  chemistry.  The 
project  director,  who  has  been  actively  involved  in 
the  development  of  HPLC  instrumentation  and 
software,  along  with  his  colleagues,  is  revising  the 
curriculum  in  both  the  biology  and  chemistry 
programs  so  as  to  provide  students  with  practical, 
hands-on  experience  with  this  fundamental 
instrumental  technique ,  Seven  courses  in  the  two 
departments  are  being  affected  by  the  project,  as 
well  as  the  independent  stu^  and  undergraduate 
research  programs.  The  HPLC  system  is  complementing 
existing  laboratory  instrumentation  and  computer 
equipment,  opening  up  new  learning  opportunities. 


TEACHER  ENHANCEMENT  PROGRAM 

Donald  F,  Kirwan 
University  of  Rhode  Island 
Kingston,  RI 


TPE  8751216 
tYtiV  5444,000 
FYde  5444,079 
Physics 


"Operation  Physics:  A  National  Program  for  the 
Improvement  of  Physics  Teaching  and  Learning  in  the 
Upper  Elementary  and  Middle  Schools" 

This  project  seeks  to  develop  a  model  for  the 
improvement  of  physical  science  education  in  grades 
4~B  through  the  development  of  15  kits  of  resources 
and  materials  to  be  used  in  the  training  of  teams  of 
science  educators  who  will,  in  turn,  use  the  kits  to 
enhance  the  physical  science  background  and 
classroom  methodology  of  teachers  in  their 
geographical  regions.  The  project  is  a  cooperative 
endeavor  of  three  universities  in  geographically 
distinct  regions  of  the  nation:  University  of  Rhode 
Island,  Louisiana  State  University,  and  San  Diego 
State  University. 

The  project  involves  three  distinct  activities:  1 . 
the  development  of  the  kits  of  resources  and 
materials  by  teams  of  scientists,  science  educators 
and  teachers;  2.  the  training  of  36  three-member 
teams  t  12  from  each  region)  in  the  use  of  the  kits 
in  their  classrooms  and  the  offering  of  inservice 


workshops  for  their  peers;  and  3.  the 
implementation  of  the  inservice  programs  with 
support  from  both  the  training  staff  and  regional 
advisory  committees  associated  with  each  university 
site.  If  the  model  proves  successful.  future 
initiatives  will  involve  the  dissemination  of  the 
model  through  the  development  of  more  teams  in  a 
region  or  increasing  the  number  of  universities 
involved  in  the  model .  The  program  has  the 
potential  to  make  a  significant  national  impact. 

The  program  is  exemplary  for  the  following  reasons: 
it  has  an  eminently  qualified  staff  representing 
scientists,  science  educators  and  exemplary 
classroom  teachers;  the  focus  is  on  an  area  and 
level  of  science  education  often  cited  as  needing 
improvement;  the  project  will  utilise  personnel  and 
materials  from  a  formerly  funded  project  which 
enjoys  an  excellent  reputation;  it  will  utilize  a 
"model "  which  has  transferability  to  other 
populations  and  areas  of  science;  the  cooperation 
of  several  institutions  and  constituencies  provides 
greater  insurance  of  a  significant  impact  and 
continuation  beyond  the  period  of  NSF  funding. 


COURSE  AND  CURRICULUM 

Edmund  A.  Lamagna 
Diane  Johnson 

University  of  Rhode  Island 
Kingston.  RI 


USE  6614017 
FY6Q  $51,350 
Mathematics 


"The  Calculus  Companion: 
Computational  Aid"" 


A  Computerized  Tutor  and 


The  main  objective  of  this  project  is  to  create  a 
computational  environment  in  which  calculus 
students  will  use  the  computer  as  both  a  tutoring 
device  and  a  computational  aid.  The  system  will 
consist  of  two  components:  a  powerful  user 
interface  to  a  symbolic  mathematics  package  and 
graphical  display  routines:  and  tutorial  modules. 

In  this  one  year  planning  grant,  a  study  on  how  the 
computer  can  be  best  integrated  into  the  calculus 
curriculum,  and  a  prototypical  course  module  on  the 
topic  of  integration  will  be  completed .  Students 
will  be  introduced  to  important  techniques  using 
symbolic  computation  facilities .  The  graphical  and 
numerical  capabilities  will  demonstrate  several 
numerical  integration  techniques.  Real  world 
examples  from  several  client  disciplines  will  be 
used  to  motivate  topics. 

University  of  Rhode  Island  will  provide  40%  of  the 
project  cost. 
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developed .  The  Lawrence  Livermore  National 
Laboratory  will  provide  materials  and  consultant 
service  to  the  project  teachers,  A  unique  aspect  of 
this  program  is  the  involvement  of  parents  and 
sharing  the  goals  and  objectives  of  the  program 
with  them* 


1987 

Michael  H,  Farmer 
Science 
Riverside  High  School 
Greer.  SC 


This  proposal  is  deserving  of  funding  since  it 
focuses  on  science  and  mathematics  at  the  upper 
elementary  level ,  serves  an  und^rrepresented 
population ,  provides  ejtcell^nt  followup  activltii^s 
to  the  participating  teachers,  and  involves  a 
commitment  of  the  school  districts  being  served. 


Jean  Phillips 
Mathematics 
Walhalla  High  School 
Walhalla.  SC 


198$ 

Mary  F.  Babb 
Mathematics 
Liberty  High  School 
Liberty, 


Wyatt       McDanlel.  Ill 

Science 
Spartanburg  High  School 
Spartanburg,  SC 


TEACHER  ZNHAKCEMENT  PROGRAM 

Juanita  S*  Scott 
Benedict  College 
Columbia,  SC 


TPE  8751254 
FY88  S339.244 
Eleio  Science 


'^Middle  School  Science  Developmer.t  Program" 

This  project  will  improve  the  science  education  of 
students  in  the  Richland  County  schools.  South 
Carolina  by  enhancing  the  science  background  and 
teaching  strategies  of  5th  and  6th  grade  teachers. 
Thirty  teachers  will  participate  in  a  two-year 
program  involving  two  five-week  summer  workshops  and 
Intensive  activity  and  folloW'Up  during  the  ensuing 
academic  years.  The  summer  workshops  will  emphasize 
science  and  mathematics  content,  teaching 
techniques,  and  laboratory  skills. 

Part Icipant  teachers  will  develop  and  implement 
**haiids-on''  science  units  within  their  classrooms  and 
provide  inservice  programs  for  their  peers.  The 
administration  of  the  schools  has  guaranteed  support 
for  both  materials  acquisition  and  the  remunerat,',on 
of  teachers  for  conducting  inservice  programs.  The 
participating  teachers  will  have  access  to  students 
during  the  summer  to  field  test  the  units  being 


Pamela  E,  Mack 
Marian  R,  Levin 
Cleirson  University 
CI ens on,  SC 


SEE  8705056 
FY87  S67,931 
History 


''A  History  of  the  Education  of  Women  in  Science" 

Since  its  founding  in  the  mld-nlneteenth  century, 
Mt ,  Holyoke  College  strongly  supported  science  and 
contributed  to  the  development  of  a  place  for  women 
In  science  and  of  a  scientific  community  that 
reached  far  beyond  the  walls  of  the  college*  In 
their  study.  Drs ,  Ma<':  and  Levin  take  a  broad  view 
of  the  development  of  science  education  in  America 
and  the  contributions  women  have  made  to  it.  Their 
work  sheds  light  on  the  way  in  which  science  at  Mt, 
Holyoke  was  affected  by  the  prof essionalization  of 
science,  changing  attitudes  In  the  larger  society 
towards  the  role  of  women,  and  shifting  economic 
and  social  circumstances  in  which  liberal  arts 
colleges  operated, 

Speci  fically .  Drs,  Mack  and  Levin  are  pursuing 
three  lines  of  inquiry.  The  first  is  concerned 
with  the  ideology  and  policies  of  the  school  *  s 
administrators,  trustees,  and  faculty,  the  social 
and  economic  circumstances  within  which  these 
ideologies  and  policies  were  formulated,  and  the 
manner  in  which  they  changed  over  time:  the  second, 
with  the  actual  programs,  activities,  ejtpanslons. 
and  reforms  that  were  enacted;  and  the  third  with 
ejtploring  the  results  of  these  policies  and 
programs  and  assessing  their  possible  influence  on 
the  scientific  community  and  the  Interested  public 
for  science.  Not  only  will  the  study  contribute  to 
our  understanding  the  historical  processes  that 
account  for  the  participation  as  well  as  the  lack 
of  participation  of  women  in  American  science  in 
the  nineteenth  and  twentieth  centuries,  but  in 
doing  so.  It  will  also  add  to  our  comprehension  of 
the  circumstances  under  which  we  can  expect  women 
to  respond  to  opportunities  in  science. 

This  project  is  funded  jointly  with  the  Directorate 
for  Biological .  Behavioral ,  and  Soci  al  Sciences. 
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Bobert  J.  Dukes.  Jr. 
College  of  Charleston 
Charleston,  SC 


USE  8616362 
FY67  $70,000 
FYSS  $60,000 

Fya9  S50,ooo 

Ast  ronojny 


"A  Four  Collage  Automatic  Photoelectric  Telescope 
for  Astronomical  Training  and  Research*" 

Many  stars  vary  in  brightness,  some  regularly,  some 
erratically,  some  in  just  a  fe^  days,  some  only  over 
many  months.  The  monitoring  of  these  light 
variations  is  important  for  understanding  the 
structure  and  evolution  of  the  stars.  However,  it 
is  so  time-consuming  that  the  stars  cannot  be 
monitored  at  major  observatories.  Telescopes  at 
colleges  generally  offer  the  needed  time  but  do  not 
have  good  enough  weather  for  quality  observations. 
This  grant  permits  four  colleges  jointly  to  purchase 
a  suitable  telescope  and  locate  it  on  Mount  Hopkins 
in  Arijona,  where  the  climate  is  good,  observing 
will  be  directed  by  a  computer*  and  the  telescope 
will  be  serviced  along  with  other  similar 
telescopes.  The  high-quality  observations  acquired 
through  this  arrangement  will  be  analyzed  by 
students  and  faculty  at  the  College  of  Charleston 
and  at  The  Citadel,  both  in  South  Carolina,  at 
Villanova  University,  Pennsylvania,  and  at  the 
University  of  Nevada  at  Las  Vegas,  Nevada.  The 
investigators  will  observe  single  Sun  like  stars 
which  vary  because  of  star  spots  ^nd  related 
activity,  chemically  peculiar  stars ,  long- period 
Cepheid  variable  stars,  and  hot  "emission-line" 
stars ,  In  addition,  a  system  of  highly  accurate 
brightness  standards  will  be  established,  both  for 
ease  of  measuring  variable  stars  and  for  later  use 
in  connection  with  the  European  satellite  Hipparcos, 

The  investigators  at  the  four  colleges  are  faculty 
who  have  each  established  their  own  astronomical 
research  programs ,  Undergraduate  students  will  be 
actively  involved  in  the  scientific  problems. 

This  project  is  funded  jointly  with  the  Directorate 
of  Mathematical  and  Physical  Sciences, 


COLLEGE  SCIENCE  INSTRUMENTATION 

George        Shiflet.  Jr, 
Erskine  College  and  Seminary 
Due  west.  SC 


USE  8750138 
Fy67  $26,854 
Biology 


former     years.  Most     changes     involve  the 

Molecular-Cellular  Biology  course  which  is  being 
expanded  into  a  two-semester  format ,  There  is  a 
parallel  upgrading  of  its  laboratories  under  way. 

New,  significantly  improved  laboratory  exercises 
are  being  made  possible  through  the  acquisition  of 
a  gas  chroma tograph,  a  UV-visible  spectrophotometer 
and  a  liquid  scintillation  counter.  Further 
improvements  in  the  program  are  being  made  by 
extending  the  Department's  new  analytical 
capabilities  to  other  courses,  and  by  supplementing 
such  work  in  the  introductory  laboratories  for 
Science  majors , 


COLLEGE  SCIEHCE  INSTRUMENTATION 

John  D.  Bat  son 
Gilles  0,  Einstein 
Furman  University 
Greenville,  SC 


USE  8750675 
FYS7  $29,0^6 
Psychology 


**PsychologY  Microcomputer  Laboratory" 

In  recent  years,  Furman  University  has  outfitted 
most  of  its  psychology  laboratories  with 
appropriate  scientific  equipment  and  as  a  result, 
psychology  students  now  receive  thorough  training 
in  most  areas  of  scientific  psychology.  They  do 
not,  however,  have  access  to  powerful 
microcomputers  for  data  capture  and  data  analysis. 
The  chief  objective  of  this  project  is  to  equip  a 
mul t i -purpose  1 abora t ory  with  sophisticated 
microcomputers  so  that  the  psychology  department 
can  better  prepare  undergraduates  for  research. 
Psychology  students  will  get  an  intensive 
introduction  to  microcomputers  in  the  second  course 
in  the  major  and  will  build  upon  this  foundation  in 
upper-level  courses. 

The  computers  will  be  used  in  three  ways.  First, 
and  most  importantly,  students  in  the  course 
"Experimental  and  Statistical  Methods"  will  learn 
to  use  computers  for  collecting  and  analyzing  data 
from  experiments  they  conduct  in  the  course. 
Second,  advanced  majors  will  use  the  computers  for 
independent  research  projects  that  cover  a  variety 
of  experimental  contexts.  Finally,  a  large  number 
of  s'i.udents  will  utilize  the  proposed  laboratory  to 
conduct  computerized  exercises  (simulations, 
classic  experimental  protocols)  that  demonstrate 
phenomena  that  are  discussed  in  many  of  the 
upper-level  courses  and  to  analyze  data  that  are 
collected  in  these  courses. 


"Improved  Teaching  of  Analytical  Methods  in  an 
Undergraduate  ^folecular-Cellular  Biology  Laboratory** 

This  Biology  Department  is  implementing  a  curricular 
change  which  Is  designed  to  provide  Biology  majors 
and  other  Science  students  with  experience  in  using 
a  modern^  quantitative  approach  in  their  laboratory 
studies  rather  than  the  more  descriptive  approach  of 


This  project  will  permit  the  psychology  department 
to  complete  its  goal  of  equipping  the  experimental 
laboratory  courses  with  high  quality  scientific 
Instruments,  The  psychology  program  will  be 
greatly  enhanced,  particularly  for  majors  and  those 
students  who  wish  to  pursue  graduate  work  in 
research  programs. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Gilbert  Fairbanks 
John  D,  Batson 
Furman  University 
Greenville,  SC 


use  6853266 
Fy6a  $41,255 
Biology 


" Instrument at  ion  to  Support  Interdisciplinary 
Undergraduate  Studies  in  Neurobiology"" 

With  help  from  the  instruments  obtained  through  this 
project,  the  Biology  and  Psychology  Departments  are 
increasing  their  interdisciplinary  approach  to 
neurobiological  studies ,  The  two  departments  already 
share  labs  and  animal  room  facilities  and  cross- 
fertilize  one  another ' s  laboratory  exercises  in 
Physiological  psychology  and  Histology.  In  the 
latter  case,  lesioned  rat  brains  are  microscopically 
examined  in  the  Histology  lab.  The  present  project 
is  fostering  the  furthei^  development  of  this  type  of 
cooperation , 

With  a  new  Biology  faculty  member  who  is  acquainted 
with  fluorescent  microscopy^  studies  of  brain 
neurotransmitters  are  being  incorporated  into 
several  courses ,  With  new  computer-interfaced 
instrumentation,  the  Psychology  Department  is  able 
to  improve  undergraduates'  laboratory  work  in 
Clectrophysiology,  Through  the  sharing;  of  this 
equipment,  techniques  perfected  in  the  Psychology 
Department  have  become  available  to  students  in 
Physiology  courses.  Additional  instruments  enable 
the  Psychology  Department  to  include  in  its 
laboratory  program  some  EEG  and  biofeedback  studies, 
while  enabling  the  Biology  Department  to  update  the 
performance  level  and  reliability  of  its 
physiological  monitoring  equipment .  The  requested 
equipment  also  enhances  undergraduate  research 
projects  already  boosted  by  a  highly  effective  DANA 
Foundation  program  which  financially  supports 
undergraduates  doing  summer  research . 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  IHSTRUMEHTATIOH 


Noel  Kane-Maguire 
Fljrman  University 
Greenville,  SC 


USE  8750209 
FYS?  $50,000 
Chemistry 


" Int  roduction  of  High-Field  Nuclear  Magnetic 
Resonance  Spectroscopy  into  the  Undergraduate 
Curriculum" 

A  hagh*field  nuclear  magnetic  resonance  (KMR) 
spectrometer  is  a  recent  acquisition  by  the 
Chemistry  Department  of  Furman  University,  This 
instrument,  used  for  undergraduate  instruction. 


provides  experience  with  the  most  important 
advances  in  NMR  of  the  past  decade ;  methods  for 
obtaining  detailed  structural  in  format  ion 
(high-field  HMR)'  detailed  procedures  for 
elaborating  that  information  (2-D  NNR) :  and 
techniques  for  assessing  the  motion  of  molecules 
(relaxation  measurements).  Development  of  skills  in 
these  areas  is  extremely  important  in  contemporary 
chemistry*  and  they  provide  the  basis  for  NMR 
imaging,  the  technique  expected  to  complemenc 
medical  X-rays ,  This  instrunient  is  being  used  by 
students  through  the  entire  range  of  the  curriculum 
from  the  instrumental  analytical  course  through  its 
use  in  undergraduate  research. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Hayden  S.  Porter,  Jr. 
Furman  University 
Greenville,  SC 


USE  6651635 
FVee  $23,206 
Computer  Science 


""Adding  Fourth  Generation  Language  and  Real-time 
Concepts  to  an  Introductory  Computer  Science 
Course" 

This  project  introduces  bold  changes  to  the 
introductory-  level  Computer  Science  course  at  this 
institution,  a  course  patterned  on  the 
recommendati  ons  of  the  ACM  Curriculum  '76 
guidelines .  Unlike  traditional  courses  that 
concentrate  almost  entirely  on  the  teaching  of  a 
third  generation  programming  language,  the  new 
course  first  has  the  students  solve  complex 
problems  using  fourth -generation  application 
specific  languages.  They  then  progress  through 
database  and  graphics  concepts  utilizing  a  real- 
time data  acquisition  laboratory  e?cperience.  The 
course  includes  the  teaching  of  a  third  generation 
programming  language  but  comp r ohens i ve 
user-f riendly  tools  drastically  shorten  the  time 
needed  for  students  to  achieve  a  high  level  of 
programming  proficiency. 

The  laboratory  environment  that  supports  this 
project  includes:  MAC  II  workstations,  connected 
by  AppleTalk  local  area  network  software  and 
hardware,  a  dedicated  MAC  II  fileserver,  an 
Imagewriter  LQ  printer,  and ,  instrument  interfaces 
to  connect  the  configuration  to  digitizers,  A/D-D/A 
converters,  graphic  printers  and  plotters. 

Students  in  thi  s  course  achi  eve  a  broader 
understanding  of  the  capabilities  of  computers  and 
gain  valuable  experience  in  exercising  these 
insights  on  problems  of  a  more  useful  and  realistic 
scale  than  is  possible  in  most  introductory 
courses. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COURSE  AND  CUimiCULUM 

Daniel  C.  Slougbter 
Robert  D,  Fray 
Funnan  University 
Greenville^  $C 


USE  8813781 
FYQB  $22,746 
Mathematics 


"Restructuring  One  variable  Calculus  within  a 
Modeling  and  Computer  Oriented  Environment" 

Mathematicians  at  Furman  University  will  develop  and 
pilot  test  an  escperlmental  one  variable  calculus 
course  which  builds  and  analyzes  realistic  models  of 
dynamic  processes^  including  'chaos' . 

The  course  restructuring  will  start  with  sequences 
of  real  numbers^  difference  equations  and  end  with 
differential  equations. 


classes  in  the  rapidly  expanding  field  of  genetic 
engineering  and  recombinant  DNA  technology.  A 
biology  faculty  member  with  expertise  in  these 
fields.  hired  in  1987*  is  designing  the  new 
Molecular  Genetics  course. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  trom  non-Fec^eral 
sources. 


COLLEGE  SCIENCE  INSTRUMENT ATI OH 

Edward  Stampf.  Jr, 
Lander  College 
Greenwood.  SC 


USE  8851562 
Fy88  $25,758 
Chemistry 


Global  and  qualitative  behavior  will  be  stressed  by 
use   of    the  computer .    There  be  modeling  with 

symbol  manipulation^  discrete  mathematics  and 
numerical  mathematical  packages. 

The  grantee  is  providing  almost  60%  of  the  cost  of 
the  project  with  purchase  of  equipment  and  in-kind 
services , 

This  project  is  co- funded  with  the  N$F  Directorate 
for  Mathematical  and  Physical  Sciences, 


COLLEGE  SCIENCE  INSTRUMENTATION 

Laura  K,  Thompson 
Furman  University 
Greenville.  SC 


USE  8851898 
FY88  $22,604 
Biology 


TTIR  for 
Instruction 


Enhanced     Undergradua  te  Chemistry 


Pi  Fourier  Transform  Infrared  (FTIR)  Spectrometer 
has  been  acquired  and  is  being  used  in  Introductory 
Organic  Chemistry.  Advanced  Organic  Chemistry, 
Inorganic  Chemistry.  Chemical  Instrumentation, 
Physical  Chemistry  and  Chemistry  research.  The  FTIR 
is  being  used  to  supplement  existing  laboratory 
techniques  for  elucidating  structure,  providing 
alternate  methods  of  quantitative  analysis  and 
allowing  for  more  sophisticated  experimentation  in 
upper  division  courses.  In  addition.  Fourier 
transform  methodology  is  beint'  incorporated  into 
the  laboratory  for  the  Jtfirst  time.  Data 
manipulation  and  spectral  search  capabilities  of 
th^  PTIR  make  it  a  powerful  learning  tool  for 
students.  Experience  with  the  FTIR  is  assisting  the 
students  in  remaining  competitive  in  the  job  market 
where  FTIR  is  fast  becoming  the  norm. 


ERIC 


'Equipment  for  a  Modern  Undergraduate  Molecular 
Genet Ics  Laboratory " 

This  department  is  using  the  present  award  to 
procure  the  equipment  needed  for  teaching  of  modern 
nucleic  acid  research .  providing  students  an 
opportunity  to  explore  such  modern  research 
techniques  as  recombinant  DNA  technology  and  protein 
analysis,  DNA  electrophoresis  and  protein  gel 
electrophoresis  units  along  with  such  supportive 
e(]uipment  needed  in  work  with  recombinant  DNA.  as  a 
micro-  centrifuge,  microplpetters,  a  UV 
transilluminator .  speed  vac,  vacuum  oven,  shaker 
Incubator,  sonicator ,  and  cold  cabinet  are  being 
used  hy  students  in  a  new  course.  Molecular 
Genetics,  as  well  as  in  two  already  established  core 
courses , 

Students  learn  protein  chemistry,  DWA  structure,  RNA 
expression,  and  other  protocols  used  in  reconibinant 
DMh  technology.  In  a  five-year  period  about  250 
undergraduates  Involved  in  an  average  of  three  to 
four  courses  per  student  will  have  extensive 
hands-on  experience  with  this  equipment. 

This  project  Is  one  result  of  the  university's 
positive  steps   toward  providing  its   students  with 


The  grantee  is  matching  the  award  from  non-Federal 
sO'jrces . 


COLLEGE  SCIENCE  INSTEUMENTATION 
Hamed  Javad 

Midlands  Technical  College 
Columbia ,  SC 


USE  8852456 
Fy88  $31,540 
Electrical  Eng 


"Integrated  Process  Control  Laboratory" 

This  project  allows  students  in  a  two-year 
technology  program  to  study  Process  Control  in  a 
state-of-the-art  training  laboratory.  This 
laboratory ,  equipped  with  programmable  logic 
cont  roll or s.  permits  students  to  apply  their 
understanding  of  Classical  Control  Theory  within  a 
totally  integrated  technological  setting.  These 
students  are  being  prepared  to  function  in 
industrial  environments  that  are  increasingly 
moving  toward  automated  manufacturing  processes. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Marion  T.  Gaines^  IV 
Presbyterian  College 
Clinton,  SC 


USE  8750514 
FYS?  $7,741 
Psychology 


"A  Computer-Managed  Laboratory  for  Physiological  and 
Experimental  Psychology" 

The  purpose  of  the  project  is  to  develop  a 
computer -managed  laboratory  for  physiological  and 
experimental  psychology.  One  such  system,  developed 
in  the  psychology  department .  permits  the  precise 
prograiwning  of  experimental  events,  the  collection 
of  data^  and  the  analysis  and  display  of  results. 
It  has  been  used  to  measure  reaction  times,  GSR, 
EMG.  heart  rate,  temperature  and  ££G,  Because  of 
increasing  demands  for  time  with  this  system,  the 
psychology  department  plans  to  construct  three  more, 
one  with  enhanced  capabilities  for  state-of-the-art 
student  research.  This  enhanced  model  will  be 
Interfaced  with  a  three-field  proj  ect  ion 
tachistoscope  and  four  biopotential  preamplifiers 
for  elaborate  control  of  visual  events  and  rapid 
tracking  of  evoked  EEG  activity  across  the  cortege 
( among  other  uses) ,  The  tachistoscope  and 
amplifiers  can  be  divided  to  provide  tor  simpler  but; 
simultaneous  data  collection  using  all  the 
computers.  This  would  be  ideal  for  lab  exercises  in 
physiological  and  experimental  psychology.  The 
versatility  and  precision  of  this  lab  system  should 
provide  varied  possibilities  for  directed  student 
research,  laboratory  work  in  the  methodology  course, 
and  classroom  demonstrations  in  introductory 
psychology. 


INFORMAL  SCIENCE  EDUCATION 

Charles  S.  Morris 
Kenneth  Mandel 
Daniel  B.  Polin 
Michael  Pack 

South  Carolina  E<3ucational  Television 
Columbia,  SC 


MDR  8751860 
FY88  $179,999 
FY89  $180,000 
Civil  Eng 


to  informing  and  educating  the  public  about  the 
field  of  civil  engineering,  it  will  serve  to 
illustrate  engineering  professions  and  to  provide 
realistic  role  models  tor  student  career  choices. 

GREAT  PROJECTS  will  be  sponsored  by  ths  Nationcil 
Academy  of  Engineering,  which  will  convene  s 
National  Advisory  Committee  to  insure  balance, 
accuracy  and  objectivity  in  the  series '  content . 
Substantial  use  will  be  made  of  professional , 
academic,  and  governmental  advisors  and  experts  in 
preparation  of  its  content.  Support  for  the  project 
will  be  raised  from  corporations,  foundations  and 
professional  societies;  the  National  Science 
Foundation  is  providing  approximately  10%  of  the 
$3.8  million  project  total. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Floyd  L.  Wilcox.  Sr. 
Tri-County  Technical  College 
Pendleton,  SC 


USE  0853149 
Fy88  998. 759 
Electrical  Eng 


"Automated  Student  Laboratory  for 
Engineering  Technology  Curriculum** 


Electronic 


This  project  enhances  Electronics  education  at  this 
community  college.  Students  are  able  to  use  this 
institution' s  automat  ed  circuits  1 aboratory 
stations  to:  calculate  and  set  circuit  parameters 
for  their  circuit  designs,  analyze  circuit 
performance  using  the  computer  simulator,  and  test 
the  hardware  version  of  their  design  for  its  real 
behavior.  The  equipment  that  supports  this  lab, 
primarily  from  Hewlett  Packard .  includes : 
Measurement  Automation  Systems,  display  interfaces 
and  resource  managers »  graphics  printers,  function 
generators .  digital  multimeters.  dual  channel 
digital  oscilloscopes,  multimeters,  power  supplies 
and  programmable  scanners. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


"GREAT  PROJECTS  in  Engineering  --  Its  History, 
Present  Practice,  and  Future  Prospects** 

GREAT  PROJECTS  will  be  a  six-part  series  of 
television  programs  on  large-scale  engineering  in 
society.  co-produced  by  SCETV  and  Manifold 
Productions  for  national  PBS  distribution .  The  six 
one-hour  programs  will  examine  civil  engineering 
projects  from  the  perspectives  of  the  historical 
role  of  engineering,  the  risks  and  benefits  of  new 
projects ,  and  engineering ' s  rol  e  in  meeting 
hximanity's  future  needs. 

This  series  will  be  one  of  the  few  programs  on 
public  television  which  has  examined  civil 
engineering  from  a  wide  perspective,  and  will  be  the 
first  to  explicitly  look  at  the  benefits,  costs  and 
societal  consequences  of  investment  in  large-scale 
engineering  and  infrastructure  projects.  In  addition 


ERIC 


TEACHER  EWKAfJCEMENT  PROGRAM 

William  A.  Pirkle  TPE  8652415 

Richard  J.  Pryor  FYS?  $149,501 

Gwen  Johnson  FYSS  $357,189 

University  of  South  Carolina  Aiken  Biology 
Aiken.  SC 


"USCA  Science  Education  Center" 

This  grant  will  help  establish  the  Central  Savannah 
River  Area  Science  Education  Center  as  a  permanent 
tacility.  The  Center  represents  a  cooperative 
effort  between  the  University  of  South  Carolina  at 
Aiken .  local  school  districts ,  and  the  private 
sector.     It    works    within    the    established  school 
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system  to  enrich  the  teacher's  understanding  of 
science*  technology  and  the  scientific  thought 
process , 


The  grantee  institution  is  matching  the  HSF  award 
with  a  slightly  greater  sum  obtained  from 
non-Federal  sources. 


The  NSF  award  to  the  University  will  help  accomplish 
the  goals  through  a  multifaceted  program  which 
includes  insti  Lutes,  workshops .  and  mini -courses 
held  during  the  summer  and  the  academic  year. 

In  addition  to  providing  learning  opportunities  Cor 
teachers  and  students,  the  center  is  in  the  process 
of  acquiring  teaching  materials  and  equipment  for 
educators  to  use  on  a  check-out  basis.  Through  the 
partnership,  a  reference  catalog  of  resources  <guest 
lectures,  advisors,  consultants,  field- trip  sites) 
from  the  private  sector  is  presently  being  compiled 
and  prepared  for  distribution. 

Through  the  collaborative  effort  of  the  University, 
the  school  district ,  and  the  private  sector,  an 
amount  equal  to  97%  of  the  NSF  award  will  be 
contributed  to  this  project. 


TEACHER  ENHANCEMENT  PROGRAM 

Daniel  J.  Antion 

University  of  South  Carolina 

Columbia.  SC 


TPE  8470161 
FyaS  $475,000 
FYSe  $432,000 
FYS?  $350,000 
FY88  $  7,112 
Mathematics 


"South  Carolina  Cooperative  Plan  for  the 
Professional  Development  of  Science  and  Mathematics 
Teachers  in  Grades  7-12" 


COLLEGE  SCIENCE  INSTRUMENTATION 

Susan  M.   Libes  USE  8852385 

Univ  Of  South  Carolina  Conway  FY8e  $20,767 

Conway,  sc  Biology 


**Undergraduate  Equipment  for  Applying  Qualitative 
and  Quantitative  Analysis  to  Environment  al 
Monitoring** 

This  Marine  Science  Department  recently  developed  an 
area  of  emphasis  in  Marine  Analytical  Technology 
(MAT) ,  the  ai>n  o£  which  is  to  produce  environmental 
technicians.  Particular  emphasis  has  been  given  to 
acquisition  of  organizational  and  analytical  skills 
needed  to  monitor  environmental  quality  and  to 
assess  the  impacts  of  pollutants >  This  grant 
provides  funds  to  purchase  equipment  needed  to 
measure  a  variety  of  federally -recognized  Priority 
One  Pollutants  using  methods  approved  by  the 
Environmental  Protection  Agency.  The  equipment 
required  is  a  gas  chromatograph  for  pesticide,  PCS 
and  PAH  analysis,  a  graphite  furnace  for  heavy  metal 
analysis,  and  a  silica  cell  for 
petroleum-hydrocarbon  fingerprinting.  The  latter  two 
pieces  of  equipment  are  accessories  to  equipment 
already  on  hand,  i.e.  an  atomic  absorption 
spectrophotometer  and  an  infrared  spectrophotometer, 
respectively.  The  machines  will  be  used  in 
laboratory  courses  required  in  the  MAT  program,  as 
well  as  in  elective  courses  and  in  undergraduate 
independent  research  projects. 

The  increasing  amounts  of  environmental  management 
being  conducted  in  this  country  and  worldwide  assure 
a  large  ongoing  demand  for  well  trained 
environmental  technicians.  Thus  this  project  is 
significant  in  that  it  supports  a  program  expressly 
designed  to  teach  students  highly  marketable 
science/technology-based  skills  that  can  be  acquired 
during  the  undergraduate  years. 


This  project  is  a  three-year  comprehensive 
inservice  teacher  education  program.  The  program 
is  exemplary  in  the  extent  of  the  cooperation 
between  the  University  of  South  Carolina,  The 
Citadel,  Clemson  University,  The  College  of 
Charleston  and  state  and  local  officials. 

The  primary  activity  of  the  project  is  the  offering 
of  twenty-seven  summer  workshops  covering  nine 
different  subject  areas.  The  proposed  schedule  of 
offerings  is  a  follows: 

*  Biology:  grades  9-12:  6  weeks  during  summer:  25 
participants:  years  2.3,4:  75  total  participants: 
Clemson  University . 

*  Chemistry:  grades  9-12:  4  weeks  during  summer: 
20  participants :  years  2,3;  60  total  participants: 
University  of  SC. 

*  Computer  Science:  grades  9-12:  6  weeks  during 
summer:  25  part ■ ci pants:  y^^^^  2,3,4:  75  total 
participants:  Univ  of  SC  and  Clemson  Univ. 

*  Earth  Science;  grades  9-12:  6  weeks  during 
summer:  25  participants:  years  1.2,3:  75  total 
participants:  Univ  of  SC. 

*  Life  Science:  grade  7-9:  6  weeks  during  summer: 
25  participants:  years  1,2,3:  75  total 
participants:  Clemson  University. 

*  Mathematics;  grades  7-9:  6  weeks  during  summer: 
25  participants;  year  1,2,3:  75  total  participants: 
Univ  of  SC, 

*  physical  Sciences:  grades  7-9;  6  weeks  during 
summer:  2  5  participants:  years  1,2,3:  75  total 
participants:  College  of  Charleston. 

*  Physics:  grades  9-12:  6  weeks  during  summer:  20 
participants:  years  2,3,4:  60  total  participants: 
College  of  Charleston. 
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in  additional  to  the  workshop.  follo«-up  activities 
are  offered  during  the  academic  year. 

The  project  also  includes  ^  materials  development 
and  dissemination  component*  the  employment  of 
pre-college  master  teachers  in  addition  to 
university  persotinel*  ^nd  ^  diagnostic  services  and 
careor  development  program*  This  latter  program  is 
designed  to  provide  for  professional  and 
confidential  assessment  of  teachers^  to  provide 
career  planning  assistance*  and  to  provide 
folio tf- through  support.  A  particular  focus  of  these 
services  i^ill  be  to  assist  each  teacher  to  realize 
more  fully  his  or  her  continuing  need  for  further 
professional  training  and  developmeDt > 

The  FY88  Supplemental  Grant  4«ill  enable  The 
University  of  South  Carolina  to  disseminate 
information  about  their  project  to  regional  and 
national  audiences  at  several  professional  meetings. 

The  project  has  supplied  important  information 
concerning  the  development  of  successful  consortia* 
the  establishment  of  a  diagnostic  service  and  career 
development  program,  the  planning  of  state-wide 
enhancement  programs*  and  commitments  for  state 
assistance  in  the  sAjpport  of  programs. 

The  Principal  Investigator  will  present  papers  or 
lead  syn»posia  discussing  successf\3l  NSF  projects  at 
the  following:  Regional  and  National  Science  Teacher 
^Association  Meetings*  Regional  and  Nj>tional  meetings 
of  the  American  Chemical  Society*  and  the  10th 
Biennial  Convention  on  Chemical  Education. 


SOUTH  DAKOTA 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1997 

Janet  Palmer 
Science 
Warner  School  District  #6-5 
Warner*  SD 


mrla  Walz 
Mathematics 
Pierre  Junior  High  School 
Pierre.  SD 


1988 

Vicki  Fredrickson 
mthematics 
Simmons  Junior  High  School 
Aberdeen*  SD 


Robert  W.  Waddell 
Science 
Belle  Fourche  High  School 
Selle  Fourche*  SD 


COLLEGE  SCIENCE  IWSTRUMEWTATION 

Leland  G.  Johnson  USE  aaSliaS 

Aug\3stana  College  FY86  S19.400 

Sioux  Falls*  SD  Biology 


**Oxygen  and  Carbon  Dioxide  Analysis  Systems  to 
Enhance  Laboratory  Exercises  in  whole  Organism 
Biology** 

The  aim  of  this  project  is  to  provide 
undergraduates  new  exper i  ences  in  applying 
state-of-the-art  *  computer -inter faced  instruments 
to  the  study  of  whole  organisms,  xt  permits  them  to 
implement  metabolic  studies  at  several  levels  in 
the  Biology  curriculum  through  the  acquisition  and 
utilization  of  two  Ametek  S-  3A/II  oxygen 
analyzers,  tbe  r.pgrade  of  the  Li-COr  C02  analyzer 
to  the  standard  of  Lj -COr  6250.  and  acquisition  of 
appropriate  computer  and  interfacing  equipment. 

The  Ametek  oxygen  analyzers  are  being  applied  to 
laboratory  exercises  on  metabolism  in  freshman 
Biology  and  in  three  upper  division  courses. 
Several  of  these  laboratory  exercises  examine 
temperature  effects  on  biological  processes.  Both 
instruments  and  the  computer-interfacing 
capabilities  also  enrich  independent  study  and 
research  participation  programs  which  are  viei^ed  as 
essential  for  a  strong  department.   The  project  is 
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significant  because  it  enhances  quantitative  and 
experimental  experiences  at  the  organisiaic  level  in 
this  department*  at  a  time  when  improvements 
recently  have  been  made  in  instrumentation  and 
methodology  for  ecological  studies  and  for  cellular 
and  biotechnological  studies.  Students  at  several 
levels  of  educational  development  now  have  access;  to 
quality  systems  for  studies  of  organismic  gas 
exchange  in  highly  experimental  settings  in  which 
instruments  are  computer  controlled  and  data  are 
reduced  ®nd  analyzed  on-line. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


members.  The  instrument  allows  students  to  study 
ecological,  physiological  and  biochemical  phenomena 
with  a  modern  approach  utilizing  natural  abundances 
of  the  stable  isotopes  of  carbon  (13C)  and  nitrogen 
(15N)  as  quantitative  tracers.  The  upgrade 
automates  sample  analyses  and  facilitates 
throughput  by  students,  adds  a  third  detector  to 
facilitate  isotopic  corrections,  allows  nitrogen 
analyses  to  be  undertaken  readily*  and  utilizes  a 
computer- controlled  analytical  system  which 
transmits  data  to  a  departmental  network  for 
reduction,  statistical  analyses,  and  presentation , 
The  instrument  is  being  supported  by  an  IRKS 
technician  who  facilitates  student  training  and 
use*.  The  upgrade  is  significant  because  it  extends 
the  instrument  into  the  hands  of  more  students  in 
advanced  courses  and  enhances  student  **inentor 
opportunities. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Karel  V,  Luqt 
Augustana  College 
Sioux  Falls,  SD 


USE  8351445 
FYSe  $13,630 
Physics 


The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources  * 


'*LaboratorY  Station  for  the  Synthesis  and  Analysis 
of  Sound  in  Undergraduate  Laboratories" 

This  project  allows  purchase  of  an  audio  fast 
Fourier  analysis  system*  a  digital  sampling 
synthesizer,  and  a  Macintosh  II  microcomiputer  system 
with  associated  sof  twar  This  equipment  will  be 
used  to  improve  instruction  in  Physics  courses  for 
majors  and  non-majors  by  allowing  students  to  carry 
out  experiments  in  the  synthesis  and  analysis  cf 
sound*.  Physics  students  will  use  the  equipment  in  an 
advanced  laboratory  course,  while  non-majors 
(including  special  education  and  speech  therapy 
students)  will  use  the  equipment  in  Introductory 
Physics  laboratories,  and  in  a  special  course  on  the 
analysis  and  synthesis  of  sound*. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Larry  L.  Tieszen 
Augustana  College 
Sioux  Falls, 


USE  6651442 
FY66  $39,215 
Biology 


"^Isotope  Ratio  Mass  Spectrometry 
Undergraduate  Biology  Curriculum" 


in 


the 


The  goal  of  this  project  is  to  Upgrade  the 
department's  Isotope  Ratio  Mass  Spectrometer  (IRMS) 
because  this  instrument  has  become  a  central 
instructional  tool  in  several  advanced  courses  and 
is  now  essential  for  the  independent  study/research 
participation  programs  mentored  W  three  faculty 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Duane  E,  Weisshaar  USE  8851195 

Augustana  College  FY88  $11;, 765 

Sioux  Falls,  SD  Chemistry 


"A  Chromatography 
Curriculum** 


Module     for     the  Chemistry 


The  new  Chromatography  curriculum  is  exposing  all 
of  the  Chemistry  majors  and  many  additional 
students  to  OC  employing  temperature  programming, 
capillary  columns,  TCD,  FID,  and  OC/nS;  and  to  HPLC 
utilizing  normal  phase,  reverse  phase,  j^on  and  GPC 
columns;  isocratic  and  gradient  elution:  and  UV, 
fluorescence ,  conductivity,  and  refractive  index 
detection.  These  students  are  gaining  experience  in 
the  use  of  computers  for  data  collection  and 
analysis.  They  are  increasing  their  ability  to  use 
computers  to  prepare  formal  scientific  reports 
incorporating  the  analyzed  data.  In  addition  to  the 
2  HPLC  s  <one  a  gradient  system) ,  a  OC/MS,  and 
several  student  model  GC's  previously  available  in 
the  department,  this  project  has  added  a  dual 
column,  microprocessor  controlled  gas  chromatograph 
with  temperature  programming  and  capillary  column 
capability,  a  refractive  index  detector  for  HPLC, 
and  a  PC  based  chromatography  data  station.  Thus, 
the  expe  r  i  mt:.  n  t  s  in  seven  courses  and 
student -faculty  research  is  extending  the  students' 
understanding  and  appreciation  of  chromatography  as 
a  tool  for  a  wide  variety  of  applications  as  well 
as  giving  them  experience  using  computers  and 
computer  controlled  instrumentation  for  Chemistry 
laboratory  applications. 

The  grantee  is  matching  the  award  from  non-Foderal 
sources. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


TENNESSEE 


Oscar  H.  Will.  Ill 
Larry  L,  Tleszen 
Augustana  College 
Sioux  Falls.  SD 


USE  8750043 
FY87  $19,417 
Biology 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


"Equipment  to  Enhance  an  Undergraduate  Biotechnology 
Curriculum" 

New  thrusts  j-n  Biotechnology  are  being  provided  in 
the  curriculum  at  the  freshman*  sophomore  and 
advanced  levels.  Related  laboratory  experiences 
Include  work  in  modeling*  DNA  manipulation, 
fermentation^  and  tissue  culture  using  agarose  gel 
electrophoresis  and  electro-blotting.  New  equipment 
supporting  these  advances  include  a  hood^  a  freeze 
dryer  and  a  computer-based  data  acquisition  system. 
Three  tissue  culture*  three  DNA  manipulation*  a 
stable  Isotope  plant  selection  exercise^  and  two 
computer  modeling  lab  sessions  are  being  added  to 
existing  courses. 

A  new  lab  oriented-course  called  Biotechnology  also 
is  being  developed.  Its  major  components  involve 
recombinant  DNA  methods*  fermentation*  bioproduction 
and  biocon version^  eukaryot ic  tissue  culture  and 
differentiation*  and  simulation  modeling.  Enhanced 
educational  oppor tuni  t ies  in  experimental  and 
quantitative  Biotechnology  are  being  provided*  and  a 
regional  need  for  formal  education  in  Biotechnology 
is  being  met . 


1997 

Dii:ne  w.  Jernigan 
Science 

Tres^svant  Vocatioral  Tech  Center 
Memphis.  TN 

Oma  W.  McNabb 
Mathematics 
Riverdale  High  School 
Murf reesboro.  TN 


1989 

Deanna  n.  Mauldin 
Mathematics 
Liberty  Bell  Junior  High  School 
Johnson  City*  TN 

Jean  T .  Boone 
Science 
M  L  King  Jr  Magnet  H  S 
Nashville*  TN 


COLLEGE  SCIENCE  INSTRUMENTATION 


Harvey  F.  Blanck 

Austin  Peay  State  University 

Clarksville*  TN 


USE  8750101 
FYS?  $18*608 
Chemistry 


"Integration  of  a  Fourier  Transform  Infrared 
Spectrometer  into  the  Chemistry  Curriculum" 

The  Chemistry  Department  at  Austdn  Peay  State 
University  has  recently  acquired  a  microprocessor- 
interfaced  Fourier  Transform  Infrared  (FTIR) 
Spectrometer  which  is  being  used  to  enhance 
undergraduate  instruction  by  integrating  FTIR 
applications  into  several  courses  in  the 
curriculum.  Specifically*  the  system  is  used  in 
instrumental  methods  of  analysis  and  organic 
chemistry  courses  for  compound  identification  and 
in  physical  chemistry  to  study  the  properties  of 
compounds . 


ERIC 


TEACHER  ENHANCEMENT  PROGRAM 

George  N.  Bratton  TPE  8751695 

Thomas  R.   Hamel  Fy88  $105*462 

Ernest  L.  woodward  Mathematics 
Austin  Peay  State  University 
Clarksville.  TN 

"Elementary  Mathematics  Instructional  Improvement 
Project** 

This  project  offers  a  month-long  summer  institute 
for  30  well-  prepared  elementary  school  teachers 
from  Tennessee  which  will  be  followed,   during  the 
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academic  year,  with  activities  ^t  the  participants' 
school  districts*  The  focus  is  on  three  main  areas: 
geomet  ry *  problem-solving,  and  ins tr uct  ional 
computing.  These  are  interconnected  in  the  project 
by  involving  problem-solving  activities  in  the  study 
of  the  geometry  topics  as  well  as  incorporating 
computer  inves  tiga  tiona  into  the  geometry  and 
problem-solving  activities.  The  graphic  capability 
of  the  computer  language  LOGO  ^ Iso  serves  as  the 
vehicle  to  develop  an  interplay  between  the  geometry 
topics  and  the  problem-solving  situations.  The  30 
participants  are  selected  by  the  school  districts 
that  are  committed  to  the  project,  and  the  plan  is 
to  Implement  the  project  activities  into  the 
programs  at  the  participants'  districts  to  continue 
the  work  of  the  project  and  extend  the  knowledge  and 
techniques  developed  to  other  teachers  in  the 
districts. 


experiments  conducted  in  this  course.  Students 
will  be  given  greater  opportunity  for  "hands-ori" 
experiences  with  the  concepts  and  phenomena  of 
modern  physics. 

Equipment  items  to  be  purchased  include  an 
alpha/beta  fspectrometer^  an  X-ray  spectrometer^  and 
an  electron  spin  resonance  probe.  Experiments  that 
explore  alpha  particle  energy  spectra,  beta 
Particle  energies,  ESR  phenomena^  and  Zeeman  effect 
studies  will  be  added  to  the  course.  Students  will 
have  a  better  understanding  and  appreciation  of  the 
relationship  of  theory  and  e::perlment ,  The  result 
will  be  a  more  balanced  presentation  of  the 
concepts  and  phenomena  of  modern  physics. 


COLLEGE  SCIENCE  INSTRUMENTATION 


COIXEGE  SCIENCE  INSTRUMENTATION 

Diane  L,  Simmons 

Austin  Peay  State  University 

Clarksville,  TN 


USE  6852900 
FYQQ  $11, 
Chemistry 


^Integration  of  an  Atomic  Absor^itlon  Spectrophoto- 
meter into  the  Chemistry  Curriculum"" 

A  State-of-the-art  Atomic  Absorpti  on  ( AA) 
Sspectroohotometer  is  being  incorporated  into 
several  Chemistry  courses.  It  is  being  used  in  an 
Instrumental  Analysis  course^  an  Inorganic  course^  a 
physical  Chemistry  course*  and  for  student  research. 
Students  are  getting  hands-on  experience  in  the 
operation  of  the  AA,  which  employs  micro-  processor 
controlled  operation  and  a  self-contain ed 
microcomputer.  Data  is  displayed  on  a  CRT  and  can  be 
printed  or  plotted  if  desired.  Students  from  local 
high  schools  also  spend  a  day  at  the  university 
working  with  the  instruments  and  observing.  One  of 
the  projects  of  interest  to  the  students  is  the 
investigation  of  the  concentration  of  metals  in  the 
groundwater  of  Humphreys  County*  Tennessee, 

The  grantee  Is  matching  the  award  from  non-Federal 
sources , 


Wayne  Jones 

Chattanooga  State  Tech 
Chattanooga,  TN 

""Computer  Integrated  Manufacturing" 


USE  6653340 
FYSe  $88*200 
Mechanical  Eng 


This  project  supports  a  hands-on  experience  for 
students  in  this  insti tu tion" s  program  in  Computer 
Integrated  Manufacturing  (CIM) ,  Using  the  equipment 
in  the  CIM  lab*  students  learn  hou  to  apply 
existing  state-of-the-art  technology  to  a  real  life 
manufacturing  environment.  The  project  builds  o\i  an 
already  existing  automated  manufacturing  cell.  Two 
computers  and  several  work  stations  are  linked  to 
the  cell,  Students  experiment  with  all  processes  in 
the  manufacturing  cycle  -  production  forecasting 
through  design*  manufacturing  and  shipping.  The 
unique  aspect  of  this  facility  if;  that  students 
interact  with  a  common  data  base  to  coordinate  all 
production  processes  using  real  machine  tools. 

This  award  :  s  being  matched  by  an  greater  thar* 
equal  sum  from  the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Steven  S,  Crider 
Christian  Brothers  College 
Memphis,  TN 


USE  8853322 
FYee  $19,000 
Civil  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

David  Driskill 
Belmont  College 
Nashville,  TN 


USE  8750561 
FVe?  S5.500 
Physics 


^Upgrading  of  an 
Laboratory** 


Undergraduate     Modern  Physics 


Belmont  College  will  Improve  and  erihance  the 
laboratory  instruction  provided  students  in  a  modern 
physics  course.  The  students  enrolittd  In  this 
course  are  physics  majors  and  minors, 
pre- engineering  majors,  chemistry  majors,  and 
mathematics  majors.  The  project  will  iricrease  the 
number  and  level  of  sophistication  of  the 


**Civil  Engineering  Water  Resources  Laboratory" 

This  project  strengthens  students'  understanding  of 
the  fundamental  principles  of  Water  Resources 
Engineering  through  the  use  of  a  new  laboratory. 
The  laboratory  concentrates  on  water  quantity 
rather  than  quality^  giving  students  a  physical 
understanding  of  the  conservation  of  mass,  momentum 
and  energy  principles.  The  equipment  supporting 
this  project  includes :  hydraulics  bench,  pressure 
gage^  orifices,  open  channel  flume*  pipe  networks, 
soil  permeability  meter  and  accessories. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 
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COLLEGE  SCIENCE  INSTRUMEMTAIION 
Donald  Glaser 

Christian  Brothers  College 
Hemphia.  TN 


USE  6750504 
FYS?  $50,000 
Electrical  Eng 


"Undergraduate  Electrical  Engineering  Studer.. 
Development  Workstations'* 

A  modern  microcomputer  laboratory  consisting  of  nine 
stations  will  be  set  up  to  complement  courses  in 
microcomputers  and  microprocessor  interfacing.  Each 
workstation  will  consist  of  an  IBM  PC/AT  and  a 
Motorola  68000  emulator  svatem.  Students  will  be 
taught  the  whole  concept  of  microcomputers  and  how 
they  interact  with  real  world  devices,  not  just 
programming  in  either  a  high  level  or  assembly 
language.  The  system  as  envisioned  will  also  allow 
relatively  inexpensive  updating  as  more  modern  chips 
become  available. 


Science  Mentor  Visitations  Programs .  The  research 
scientists  who  supervise  the  summer  research 
participants  will  make  visits  and  give 
presentations,  will  assist  students  and  teachers  in 
laboratory  experiments  and  research  projects,  and 
will  provide  other  help  In  their  areas  of 
expertise. 

Scientist  Lectures  Programs ,  Scientist::,  from  U.S. 
Department  of  Energy  Laboratories  in  Oak  Ridge  and 
from  other  facilities  will  visit  area  schools  to 
present  lectures  and  laboratory  demonstrations. 

Teacher  Bootstrap  Program.  Teachers  who  participate 
in  the  summer  program  will  serve  as  '*in  residence 
resource  teachers'"  and  will  be  encouraged  to  make 
presentations  and  to  show  their  knowledge  and 
experience.  Staff  development  credit  toward  career 
ladder  promotions  or  academic  credit  may  be 
arranged  for  this  activity. 


TEACHER  EHHANCEnENT  PROGRAM 


TEACHER  EMHANCEHENT  PROGRAM 


Alfred  Wohlpart 
Wayne  $tevenson 
Department  of  Energy 
Oak  Ridge  Operation 
Oak  Ridge^  TN 


TPE  8550505 
FTf86  $158,900 
FY87  $141,000 
FTf88  $  90.000 
HS  Math/Sci 


Katie  Dunn 

East  Tennessee  State  University 
Johnson  City,  TN 


TPE  8554433 
FTf86  $403,642 
FY88  $279,658 
FTf89  $150,000 
Mathematics 


"STRIVE;  Science  Teachers  Research  Involvement  for 
Vital  Education*' 

This  project  proposes  a  diversified  plan  to  promote 
the  professional  development  of  teachers  and  to 
raise  the  quality  of  teaching.  Twenty  science  and 
mathematics  teachers  from  Tennessee  Junior  and 
senior  high  schools  will  participate  each  year.  The 
project  will  coordinate  with  and  complement  the 
State  of  Tennessee's  Career  Ladder  Program. 

Participating  teachers  will  engage  in  i'ull-^lme 
energy-related  research  for  eight  weeks  during  the 
summer ,  The  summer  program  will  include  weekly 
workshop  sessions  designed  to  provide  the 
opportunity  to  develop  resource  materials  and  to 
explore  creative  ways  to  enrich  the  teaching  of 
precollege  science  and  mathematics. 

To  reinforce  and  encourage  implementation  of  the 
most  important  aspects  of  the  summer  research 
participation  workshop  programs^  the  following 
complementary  academic^year  activities  are  planned: 

Academic-Year  Forums,  Six  will  be  held  during  the 
academic  year*  A  forum  will  involve  teachers  who 
participate  ir,  the  summer  program,  other  science  and 
mathematics  teachers,  and  students. 


""MATHCAPS:  Mathematics  Consortium  for  Applications 
and  Problem  Solving  Project" 

This  project  will  provide  enhancement  and 
professional  development  experiences  for  150 
exemplary  mathematics  teachers  and  up  to  450  of 
their  peers  from  t^e  eastern  Tennessee  area*  The 
overall  goals  of  the  multi-year  project  involve  the 
updating  and  deepening  of  the  participants ' 
mathematical  backgrounds  and  teaching  methods*  the 
networking  of  the  540  participants,  the  conduct  of 
frequent  in-'service  helping  and  sharing  sessions  by 
the  participants  in  their  schools*  the 
di.  semination  of  the  project  materials  and  results* 
and  the  completion  of  a  carefully  planned 
documentation,  assessment ,  and  evaluation  effort . 
The  MATHCAPS  con  sort  ium  of  teachers  and 
administrators  of  area  schools ,  faculty  and 
administrators  of  colleges  and  universities* 
state-level  educators  and  officials*  scientists 
from  a  federal  research  laboratory*  and  leaders 
from  business  and  industry  provides  th'^  strategic 
approach  and  financial  base  for  institutionalizing 
the  project . 
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in  the  first  phase.  30  middle  school  leader  teachers 
will  participate  in  an  d-week  siunmer  workshop, 
academic  year  meetings.  and  a  5-week  summer 
workshop.  The  150  beers  will  visit  each  summer 
workshop  in  order  to  build  a  strong  team  effort.  In 
the  second  summer,  30  elenientary  leader  teachers 
wi  11  begin  their  proj  ect  involvement .  The 
mathematical  education  goals,  contents,  and  methods 
of  the  project  have  been  conceptualized  through 
advice  from  teachers.  supervisors.  mathematics 
teacher  educators  and  researchers,  and  evaluation 
exper  ts.  Selection  procedures  are  thorough , 
involving  specific  commitments  of  time  and  effort  by 
leader  teachers,  peer  teachers.  and  their 
principals ,  Treatments  of  major  mathematical 
curricular  areas  will  be  provided  through  Visiting 
Scholars  selected  for  their  expertise  from  research 
^nd  teaching  experience ,  Frequent  and  meaningful 
academic  year  follow-up  will  be  completed  by  project 
staff  and  all  teachers ,  Significant  materials  will 
be  produced,  tested,  and  refined  by  the  staff  and 
the  teachers ,  including  video-tape  protocols  of 
outstanding  teaching  and  in-service  modules  for  use 
by  other  leader-peer  teams  of  teachers.  All  aspects 
of  the  model  will  be  documented  and  an  external 
evaluation  will  be  conducted. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Jerry  E.  Waters  USE  3750121 

Maryville  College  FY37  S9.487 

Maryville.  TN  Psychology 

"Introduction  of  Psychobiology  into  the  Curriculum" 

The  discipline  of  psychobiology  is  being  introduced 
into  an  interdepartmental  advanced  level  research 
seminar  for  psychology  and  biology  majors . 
Improved  physiological  measurement  experiments  are 
being  added  to  both  the  laboratory  and  the  research 
components  of  the  undergraduate  psychology  and 
biology  curricula.  The  acquisition  of  an 
eight -channel  Narcotrace~80  ph^siograph  with  the 
necessary  accessories  is  allowing  measurements  in 
sleep  physiology  and  learning.  classical 
conditioning,  and  biofeedback,  as  well  as  heart  and 
muscle  physiology .  Detailed  and  accurate 
physiological  me  surement s  are  being  facilitated 
with  the  introduction  of  physiobiology  into  the 
curriculum. 


COLLEGE  SCIENCE  INSTRUMENTATION 


TEACHER  ENHANCEMENT  PROGRAM 

James  E,  Robinson 

Le  Moyne-Owen  College 

Memphis.  TN 


"Project  Teacher  Enrichment 
Mathematics  <TERM)" 


TPE  3751253 
FY37  $103,304 
FVee  S  99,992 
Mathematics 

and    Reinforcement  in 


Kevin  M,  Ogle 
Rhodes  College 
Memphis,  TN 


USE  8651356 
FY63  $22,697 
Chemistry 


This  two-year  project  addresses  the  mathematical  and 
computer  science  needs  of  40  Memphis  middle  and  high 
school  teachers  of  minority  students  by  providing  an 
Intense  summer  workshop  with  academic  year  follow- 
up,  Le  Moyne-Owen.  a  traditionally  black  college, 
will  run  this  project  with  the  cooperation  of  the 
Memphis  Urban  Mathematics  Collaborative  (funded  by 
the  Ford  Foundation), 

The  Objectives  include  strengthening  mathematics 
backgrounds,  improving  teaching  skills,  fostering 
cooperation  between  teachers  and  college  faculty, 
and  introducing  teachers  to  the  microcomputer  and 
programming. 

During  the  five-week  workshop  the  teachers  will 
study  logic,  sets,  function  optimization ,  induction 
and  combinatorics,  probability,  matrices,  linear 
programming,  discrete  mathematics,  and  computers , 
The  teaching  strategies  will  include  problem 
solving,  development  of  mathematical  models,  and 
teacher  presentations ,  Teachers  will  earn  three 
credits  for  the  course  work.  The  academic-year 
follow-up  will  include  two  mini-conferences  for  all 
participants  and  on-site  visits  by  the  staff  to  the 
teachers '  classes. 


"Surface  Reactions .  Material  Science,  and  Computer 
Controlled  Instrumentation  with  Fourier  Transform 
Infrared  Spectroscopy  in  Undergraduate  Instrumental 
Analysis" 

Experiments  involving  the  analytical  chemistry  of 
materials  (with  special  emphasis  on  polymers)  and 
surfaces  are  being  introduced  in  the  senior 
Instrument  al  Analysis  course  using  Fourier 
transform  infrared  spectroscopy.  Diffuse 
reflectance  and  photoacoustic  detection  is  being 
used  to  illustrate  the  analysis  of  opaque  samples 
such  as  polymer  fibers,  coal .  soil,  and  titinerals , 
The  analytical  characterization  of  surface  species 
on  polymer  or  metal  surfaces  is  being  illustrated 
using  specular  reflectance  and  attenuated  total 
reflectance.  Such  experiments  are  illustrating  the 
power  of  modern  spectroscopic  techniques  as  applied 
to  complex,  heterogeneous  systems  and  are  exposing 
the  students  to  problems  of  a  very  practical  "real 
world""  nature. 

The  basics  of  computer  controlled  instrumentation 
is  also  heing  stressed.  The  experiments  are  using 
spectral  substract ion  and  normalization  software 
routines,  as  well  as  the  spectral  libraries  for  the 
analysis  of  polymer  mixtures. 

The  grantee  is  matching  the  award  from  non-Fcderal 
sources. 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Irving  T*  Glover 

Poane  State  Community  College 

Harriman,  TN 


COLLEGE  SCIENCE  INSTRUMENTATION 

USE     8852155      Robert  L.  McNeely  USE  8853033 

FY88  S5.332      Uxiiv  Of  Tennessee  Chattanooga    -  FY88  S8.140 

Chemistry      Chattanooga,  TN  Chemist rv 


**Scanning  Spectrophotometry  in  Organic  Chemistry" 

Students  in  Organic  Chemistry  and  In  special 
problems  courses  in  scientific  research  are  doing 
experiments  in  the  ultraviolet  and  visible  region  of 
the  spectrin.  Students  are  gaining  experience  with 
their  own  spectra  of  organic  compounds  for  spectra 
st:*acture  correlations  and  learning  to  operate  a 
modern^  programmable^  computer-  directed 
spectrophotometer  equivalent  to  those  used  in 
industry  and  national  laboratories^  The  students  are 
doing  experiments  such  as  the  measurement  of  the 
spectra  of  aniline^  the  aniliniwn  cation,  and 
nitrobenzene*  They  are  then  considering  the 
displacement  and  enhancement  of  absorption  bands  in 
the  spectrum  due  to  the  structural  substitution  of 
the  amino  group  on  the  aromatic  ring,  the 
disappearance  of  the  shift  and  enhancement  when  the 
amino  group  is  converted  to  the  anilinium  cation^ 
and  the  appearance  of  additional  bands  when  the 
structural  change  involves  substitution  of  a  nitro 
group  on  the  benzene  ring. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


"Electrochemical  instrumentation  for  undergraduate 
Instruction" 

A  comprehensive  state-of-the-art  electrochemical 
instrument  is  being  acquired  to  allow  hands-on 
experience  in  teaching  young  student  scientists 
basic  elect roanalytical  chemical  instrumental 
methods  of  analysis  such  as  polarography^  pulse 
polarography,  stripping  voltammetry*  and  cyclic 
voltammetry*  The  system  includes  a  control  unit*  a 
static  mercury  drop  electrode  unit  and  Q  digital 
plotter.  The  instrument  is  being  used  each  year  by 
80  students  in  five  undergraduate  courses  which 
serve  Chemistry  majors  *  Direct  experience  with 
up-to-date  scientific  equipment  is  essential  to 
modern  science.  It  is  anticipated  that  better 
trained  scientists  entering  graduate  and 
professional  schools  and  beginning  professional 
science  careers  will  result. 

The  grantee  is  matchin;^  the  award  from  non-Federal 
sources . 


teacjier  enhancement  program 

George  H,  Drew 
Maurice  H.  Field 
James  Hadden 

University  of  Tennessee  Martin 
Martin,  TN 


TPE  6651464 
FY86  Sl23,121 
FY88  S105,650 
FY89  Sl36,090 

Elem  Science 


YOUNG  SCHOLARS 

Marc  L,  Burnett 

Tennessee  Technological  univ 

Cookeoill-,  TN 


RCD  8650118 
FY88  Sl5,380 
FY89  Sl5,3eo 
Engineering 


**Introduction  to  Engineering  and  Computers" 

Forty  students  who  have  completed  the  junior  year  in 
secondary  schools  having  limited  facilities  or 
instruction,  primarily  from  the  Southern  Appalachian 
region^  participate  in  an  enrichment  program 
centered  on  engineering.  The  program  consists  of 
lectures  in  the  Introduction  to  Engineering  series* 
engineering  design*  energy  and  environmental 
engineering*  The  participants  develop  a  proficiency 
in  Fortr^in  IV  programming  on  the  main  University 
computer  system  and  on  microcomputers*  They  work  in 
design  teams  to  develop  an  engineering  design  of  a 
device  or  system*  Field  trips  are  made  to  the  Arnold 
Engineering  Development  Center  (U*S*  Air  Force),  to 
a  TVA  power  plant,  and  to  ^  local  industry* 


*Trogram  for  the  Enrichment  of  Science  Instruction 
in  Elementary  Schools  in  Rural  Tennessee" 

The  Center  of  Excellence  for  the  Enrichment  of 
Science  and  Mathematics  Education  at  the  university 
of  Tennessee  at  Martin  is  charged  with  the 
responsibility  of  rendering  service  to  public 
schools  in  mathematics  and  science  education  in  the 
state  of  Tennessee*  This  project  is  designed  to 
provide  that  service  in  elementary  science  in  three 
Educational  Service  Centers  in  rural  settings. 
Teams  consisting  of  one  primary  teacher,  one 
intermediate  teacher*  one  principal ,  and  one 
supervisor,  from  the  same  school,  will  be  formed* 
Major  effort  will  be  expended  to  find  minority 
participants  and  those  interested  in  mainst reaming 
handicapped  children*  Three  of  these  teams  will  be 
formed  in  each  of  the  three  Education  Service 
Centers*  These  teams  of  exemplary  educators  will 
participate  in  an  intensive  eight-week  summer 
session  designed  to  increase  competency  in  content 
and  teaching  strategies*  Once  trained,  they  will 
redesign  the  elementary  science  programs  in  their 
home  schools*  When  that  task  is  completed,  the 
teams  will  move  on  to  serve  other  institutions* 
These  involvements  will  take  the  form  of  team 
members  working  in  classrooms  as  trainers  of 
teachers  and  with  appropriate  administrators* 
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Support  for  the  teaching  teams  during  the  academic 
Y«ar  will  be  provided  by  "Level  Xtl"  teachers  who 
will  serve  as  field  supervisors,  the  science 
consultant  for  the  state  Department  of  Education , 
and  the  project  staff. 


TEACHER  PREPARATION  PROGRAM 

Elizabeth  Goldman 
Horace  E,  williaius 
Vanderbilt  University 
Nashville,  TN 


TPE  8751472 
FY&7  $163,602 
FYSa  $166,692 
$100,000 
Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Charles  E.  Harding  USE  8^51275 

University  of  Tennessee  Martin  FYSS  $26,283 

Martin,  tn  Chemistry 


"Undergraduate  Instruction  in  Gas  Chromatography/ 
Mass  Spectrometry" 

Technological  advances  over  the  past  few  years  have 
produced  some  remarkable  changes  in  laboratory 
instrument ation .  It  is  essential  that  undergraduate 
science  students  develop  a  thorough  understanding  of 
both  the  theoretical  and  practical  aspects  of  modern 
computer -control led  /  computer-Interfaced 
instrument  ation .  One  of  the  most  powerful 
instrumental  methods  for  separating  and  identifying 
the  components  of  a  complicated  mixture  is  Gas 
Chromatography /Mass  Spectrometry  {GC/MS) .  Students 
of  Chemistry.  Biology  and  other  sciences  are  being 
educated  in  the  theory,  operation .  practices  and 
capabilities  of  this  powerful  technique.  GC/MS  is 
being  introduced  into  Analytical  and  Organic 
Chemistry  during  the  sophomore  year.  Six  upper-level 
courses  are  being  improved  to  give  the  student  ample 
opportunity  to  gain  proficiency  in  the  technique. 
The  infrastructure  of  science  is  being  strengthened 
when  young  scientists  no  longer  have  to  remove,  in 
graduate  schools  and  in  industrial  laboratories, 
deficiencies  accumulated  as  undergraduates  because 
of  the  lack  of  the  state-of-the-art  instructional 
scientific  equipment. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


"Bridging  the  Gap  Between  Theory  and  Practice  in 
the  Teaching  of  Elementary  School  Mathematics; 
Using  Research  and  Technology  to  Reform  Teacher 
Education" 

Mathematicians,  scientists .  and  teacher  educators 
at  Vanderbilt  University  will  cooperate  with  15 
selected  exemplary  classroom  teachers  to  develop 
and  evaluate  a  model  approach  to  the  preparation  of 
elementary  teachers  of  mathematics.  A  primary  goal 
is  to  demonstrate  how  mathematics  content  and 
pedagogy  are  blended  in  the  design  of  effective 
mathematics  instruction .  Elementary  teachers  will 
help  mathematicians  and  mathematics  educators  plan 
instructional  units  and  classroom  activities  which 
the  teachers  will  then  model  for  videotaping  in 
their  own  classrooms.  From  these  demonstrations, 
videodisc  materials  will  be  produced .  Materials 
will  be  implemented  and  evaluated  in  the  methods  of 
teaching  courses,  and  the  preservice  tf^achers  will 
be  placed  in  the  classrooms  of  the  exemplary 
cooperating  teacher  fo^  actual  implementation  of 
teaching  ideas.  The  materials  and  cooperative  model 
are  designed  to  ensure  that  participants  are  aware 
of  research -based  principles  of  effective 
mat  hematics  teaching  and  that  they  have  a 
supportive  environment  in  which  to  practice  these 
strategies. 

Project  evaluation  will  include  systematic 
formative  and  summative  assessments  of  project 
strategies,  accomplishments,  and  consequences.  It 
is  expected  that  university  course  materials, 
including  print  and  videodisc/computer  components, 
will  result .  Further,  plans  have  been  made  for 
disseminating  the  model  and  materials  throughout 
Tennessee  as  well  as  nationally. 
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TEXAS 

Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


Adriano  Gonzalez 
Science 
Oliver  W  Holmes  High  School 
San  AntoniO'  TX 


Susan  G-  Blumenthal 
Mathematics 
Ouail  Valley  Junior  High  School 
Missouri  City,  TX 


i^as 

Laura  J.  Niland 
Mathematics 
Douglas  MacArthur  High  School 
San  Antonio*  ^ 


Nancy  H.  Klepper 

Science 
Clark  High  School 
San  Antonio.  TX 


PRIVATE  SECTOR  PARTNERSHIPS 

John  Friedrick  TPE  8851036 

Freda  Holley  FY88  S162,884 

Austin  Independent  School  District  FYS^  S175,116 

Austin,  TX  Elem  Science 


""Double  TNT"  *  Targeting  New  Teachers  and  Teaching 
by  Novel  Techniques'" 

Using  minority  and  female  junior  and  senior  high 
school  students  to  work  with  elementary  teachers  in 
presenting  science  activities  in  their  elementary 
classes  ( "Teaching  by  New  Techniques'*) ,  ""Double 
TNT"  will  both  seek  to  interest  elementary 
students,  particularly  minorities  ai^d  females,  in 
science,  and  to  interest  older  students  in  the 
possibility  of  careers  in  teaching  ("^Targeting  New 
Teachers*").  The  junior  and  senior  high  school 
students  will  come  from  The  Science  Academy  of 
Austin,  a  unit  of  the  Austin  (TX)  Independent 
School  District ,  and  a  consortium  of  local 
industries.  They  will  work  with  teachers  at  both 
levels  to  develop  science  teaching  units  that  they 
can  present  at  the  elementary  level,  both  ii^  person 
and  via  videotape,  thereby  serving  as  role  models. 
They  will  also  serve  as  mentors  to  sixth  grade 
students  who  visit  the  Science  Academy.  The  Science 
Academy  will  also  work  directly  with  elementary 
teachers  in  teacher  enhancement  programs  and  will 
actively  seek  to  interest  minority  and  female 
elementary  students  to  apply  for  the  Science 
Academy. 

Cost  sharing  by  the  partners  is  estimated  to  total 
at  least  75%  of  the  NSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATIOW 


Peggy  Alley 
Amarillo  College 
Amarillo,  TX 


USE  8852342 
FY88  S21,307 
Chemistry 


"Instrumentation  and  Laboratory  Improvement  in  the 
Chemistry  Department" 

The  Chemistry  laboratory  offerings  are  being 
upgraded  with  the  acquisition  of  Spectronic  20  model 
D  spectrophotometers  and  Westronics  recorders^  a 
Shimadzu  UV  spectrophotometer,  electronic  balances 
and  a  Perkin  Elmer  FT-IR  1600  spectrophotometer. 
Instrumental  methods  are  being  introduced  into 
Freshman  courses  followed  by  expanded  usage  in  the 
Sophomore  courses.  Students  are  preparing  inorganic 
and  organic  compounds  and  then  using  the  instruments 
to  characterize  them-  as  well  as  study  their 
spectroscopic  properties .  By  using  both  Spectronic 
20's  and  a  recording  UV  spectrophotometer,  students 
are  being  given  the  opportunity  to  see  the  impact 
that  instrumentation  can  make  on  a  determination. 


The  grantee  is 
sources . 


itching  the  award  from  non*Federal 


COLLEGE  SCIEHCE  INSTRUWENTATIOW 

Michael  T.  Griffin  USE  9951662 

Bee  County  College  FY8a  S12.^3 

Beeville,  TX  Biology 


"Equipment 
Laboratory" 


for     an     Undergraduate  Microbiology 


This  project  is  providing  a  modern,  safe  steam 
autoclave  for  the  sterilization  of  culture  media 
and  supplies  used  in  the  teaching  of  Microbiology 
to  undergraduates,  most  of  whom  are  Hispanic  women. 
The  acquisition  of  a  new  modern  steam  autoclave 
provides  the  department  with  a  more  efficient  and 
reliable  means  of  preparing  bacteriological  culture 
media.  This  improvement  benefits  the  students 
enrolled  in  Microbiology  courses  by  providing  them 
with  the  required  materials  for  instruction  in  the 
culture  and  identification  of  microorganisms. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Treacy  L.  Woods 

Houston  Baptist  University 

Houston,  TX 


USE  6651142 
Fy66  $26, 150 
Chemistry 


**Ufie  of  Hands-On  Nuclear  Magnetic  Resonance 
Spectroscopy  to  Strengthen  the  Organic  Chemistry 
Laboratory  Program*' 

With  the  acquisition  of  a  nuclear  magnetic  resonance 
spectrometer  the  Chemistry  Department  is 
strengthening  its  laboratory  courses  by  providing 
students  with  additional  opportunities  to  use 
instrumentation*  Com  pound  identification 
capabilities  are  being  increased,  particularly  in 
the  Organic  Chemistry  Analysis  Laboratory «  However 
the  students  also  take  a  Senior  Seminar,  which  is  an 
undergraduate  laboratory  research  course*  where  the 
instrument  is  having  a  decided  impact  on  the  nature 
of  the  problems  that  can  be  undertaken* 

The  grantee  is  matching  the  award  from  non-Federal 
sources « 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Carolyn  T.  Sximmer 
Terry  L*  Contant 

Houston  Museum  of  Natural  Science 
Houston,  TX 


MDR  6751876 
FY6d  $796,632 
Fy69  $667. 197 
FY90  $256,516 
Elem  Science 


"The  Science  Connection** 

This  supplementary  program  for  grades  1-6  is 
designed  to  take  advantage  of  an  existing  vehicle, 
those  ^asal  science  textbooks  now  in  broad  ise,  to 
improve  the  quality  and  quantity  of  science  being 
taught  *  The  materials  described  below  will  include 
correlations  to  those  programs. 

A  Science  Discovery  Reader  for  each  grade  level  will 
introduce  concepts  within  the  context  of  student 
experiences ,  and  will  be  fun  for  children  to  read. 
Critical  thinking  questions  throughout  these  books 
will  check  understanding  of  the  concepts  being 
taught,  and  teacher  editions  will  suggest  additional 
activities  and  references. 

The  Science  Shoebox  Recipe  File  will  provide 
teachers  with  plans  for  self-contained,  hands-on 
activities .  These  activities  will  coordinate  with 
the  plot  and  action  of  stories  in  the  Science 
Discovery  Reader. 

The  Scienfte  Extension  relates  the  concepts  developed 
in  the  basal  textbook  series  and  in  the  Science 
Discovery  Reader  to  other  school  disciplines  and  to 
students '  out -of -school  environment  - 

Ancillary  audio  and  video  tapes  will  also  be 
available . 


The  CO'^Principal  Investigators  will  have  the 
support  of  their  own  institution ,  the  Houston 
Museum  of  Natural  Science,  plus  an  array  of 
university  and  school  advisors,  and  a  m;:  ior 
educational  publisher.  Silver,  Burdett  and  Ginn 
publishing  company  will  provide  strong  staff  and 
financial  support ,  from  development  through 
dissemination  and  teacher  training,  and  assures 
potential  for  broad  use  of  this  program  in  our 
schools. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Catalina  Fresquez 
Gerald  F-  Doebbler 
Incarnate  word  College 
San  Antonio,  TX 


USE  6750970 
FY67  $11,696 
Biology 


'^Equipment  for  Undergraduate  instruction  in 
Biochemistry,  Molecular  Biology  and  their 
Applications  in  Biotechnology** 

Two  laboratory  courses  are  being  developed  which 
are  giving  undergraduate  Biology  majors  experience 
with  state-of-the-art  techniques  in  modern 
Biochemistry  and  Molecular  Biology.  The  project*s 
focus  is  on  preparing  Hispanic  women  and  other 
minority  and  non- traditional  students  for  careers 
in  local  Biotechnology-based  industries .  Courses 
affected  include  (in  addition  to  Biochemistry)  DNA 
Technology.  Genetics  and  Immunology. 

Exis t i  ng  equipment  for  spectrophotometry , 
ultracentrifugation  and  isotope  counting  is  being 
supplemented  by  essential  additional 
elect rophoretic  and  chromatographic  equipment 
obtained  through  this  grant,  making  it  possible  to 
offer  laboratory  work  in  courses  where  previously 
such  opportunities  were  lacking. 


YOUNG  SCHOLAIIS 

Robert  J*  Palma,  Sr. 
Midwestern  State  University 
Wichita  Falls-  TX 


RCD  8650057 
Fyee  $28,831 
FY89  528,633 
Chemistry 


Teaching  Chemistry 
Chemical  Research** 


for     Rural     Students  with 


The  Chemistry  Department  at  Midwestern  State 
University  <MSU) ,  which  has  10  years  experience  in 
working  with  high  school  students  (Project  SEED) , 
has  designed  an  eight-week  research  projecs  for  12 
high  school  students,  with  no  more  than  three 
students  to  a  professor.  The  students  also  receive 
formal  career  counseling,  minicourses  in  technical 
writing,  research  methodology,  and  Special  Topics 
in  Chemistry.  Field  trips  to  several  outstanding 
research    laboratories    and    participation    in  two 
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student-faculty  panels  on  philosophy  and  ethics  are 
included ,  Moat  of  these  activities  continue  at 
n,S ,LJ,  on  one  or  more  Saturdays  each  month  during 
the  academic  year. 


COLLEGE  SCIENCE  IMSTRUMENTATIOM 

Stillman  E.  Sims  USE  6652311 

St  Mary's  University  FYSe  S45,44a 

San  Antonio,  TX  Mathematics 


TEACHER  ENHANCEMENT  FHOGRAM 

R.  0.  Hells,  Jr, 
Eice  University 
Houston,  TX 


TPE  3652030 
FYd?  S159. d93 
FYSd  S191.439 
Fyd9  S165. 331 
Mathematics 


"Rice  University  School  Mathematics  Project** 

This  project  will  establish  a  working  relationship 
between  high/middle  school  mathematics  teachers  and 
university  research  mathematical  scientists  in  the 
Houston  area  by  establishing  a  research  mentor/ 
master  teacher  program.  There  will  be  intensive 
summer  institutes  and  academic  year  programs  taught 
by  the  master  teachers,  mathematical  scientists  and 
educators.  The  Houston  Independent  School  District 
is  the  fifth  largest  school  district  in  the  nation, 
with  60%  of  the  students  and  50%  of  the  teachers 
from  minority  groups.  The  goals  are  to  develop  a 
school  system/university  model  in  which  the 
participating  teachers'  mathematical  scholarship  and 
teaching  strategies  are  enhanced  and  sustained  by 
their  interactions  with  research  mathematicians , 
statisticians ,  computer  scientists,  and  mathematics 
educators. 

The  mathematical  content  will  include  current  topics 
in  linear  algebra^  probability,  statistics, 
numerical  methods ,  number  theory,  algorithms , 
geometry,  logic ^  and  computers.  The  impact  of 
mathematics  and  computer  science  on  contemporary 
science,  technology^  and  society  will  also  be 
explored.  The  project  will  develop  and  publish 
pr e^coll ege  level  teaching  units,  videos  of 
demonstration  lessons  and  related  materials ,  aad  a 
mathematics  newsletter. 

For  three  successive  summers  (1967.1938,1989) ,  49 
teachers  will  participate  on  Rice  University' s 
campus  in  six  intensive  weeks  of  lecture /problem 
solving  workshops,  seminars,  colloquia.  group  study, 
peer  group  presentations ,  and  preparation  of 
secondary  level  teaching  units.  The  instructors  of 
the  workshops  will  be  six  master  high  school 
teach  ers .  who  developed  the  content /teaching 
strategies  with  six  mentor  university  mathematical 
researchers  and  educators  during  the  spring  of  1987, 
At  the  start  of  the  project .  participants  will  be 
instructors  who  teach  in  a  gifted/talented  program. 
In  the  second  and  third  phases,  teachers  of  regular 
classes  will  also  be  selected^  During  the  academic 
year  there  will  be  monthly  workshops,  seminars,  and 
a  yearly  conference  on  Rice  University's  campus. 

This  project  will  be  a  high  quality  mathematical 
model  for  a  long*term  school  system/university 
researcher  partnership  to  improve  pre -college 
mathematical  instruction. 


^'A  Microcomputer  Lab  for  a  New  Degree  Program  in 
Mathematical  Science" 

A  microcomputer  laboratory  of  varying  capacity  IBM 
computers  in  the  Department  of  Mathematics  at  St , 
Mary's  Utiiversity,  San  Antonio  will  facilitate  the 
development  of  a  new  Bachelor  of  Science  program  in 
Applied  and  Computational  Mathematics,  A  new  course 
in  mathematical  modelling  will  be  introduced  and 
computers  will  be  integrated  into  several 
mathematics  courses  starting  with  the  Calculus 
sequ ence. 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Harold  F,  Foerster 

Sam  Houston  State  University 

Huntsville,  TX 


USE  3750770 
FYe7  Sll,5d7 
Biology 


Undergraduate  Laboratory  Equipment  for  Teaching 
Molecular  Biology  and  Biotechnology*" 

Students  in  Molecular  Biology  are  carrying  out 
experimental  analyses  of  genes  and  their  proteins 
with  special  emphasis  on  methodologies  used  to 
study  recombinant  DNA  and  gene  cloning ,  The 
instrumentation  purchased  through  this  award  is 
being  used  for  the  electrophoresis  procedures  which 
chemically  separate  and  identify  proteins  and  DMA 
fragments.  The  major  equipment  items  include 
vertical  and  horizontal  slab  gel  electrophoresis 
units  and  various  supportive  instrumentation  —  a 
microcentrifuge,  scanning  densitometer,  constant 
temperature  incubator,  shaker  bath,  analytical 
balance,  and  pH  meter. 

The  student  experiments  are  being  developed  around 
a  model  gene-protein  system  in  Bacillus,  a 
spore- forming  group  of  bacteria  in  which  heat- 
resistant  spores  are  produced  that  contain  sizeable 
quantities  of  small ,  acid-soluble  proteins  (SASF) , 
Such  proteins  play  important,  but  not  yet  fully 
understood,  roles  in  spore  germination ,  Students 
are  isolating  and  identifying  SASPs,  and  are 
determining  the  number  of  genes  involved  in  the 
coding  their  production. 
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YOUNG  SCHOLARS 


COLLEGE  SCIENCE  INSTRUMENTATION 


Paul  J.  Fonteyn 
Alton  J.  Bfitikd 

Southwest  Texas  State  Utiiversity 
Sati  Narcosr  TX 


RCD  6850140 
FY88  $59,571 
FY89  $59 r 571 
Life  Sciences 


Dwlght  Goode 

Texas  A  £  I  Utiiv^rsity 

Kitigsviller  TX 


USE  8852083 
FY8B  $19,213 
Mathematics 


"A  Summer 
Scholars" 


Science     Experience     for     Young    Rural      "Calculus  Enhancement  Project" 


The  primary  objective  of  this  project  is  to  offer  a 
four-week  hands-or  science  program  at  Southwest 
Texas  State  University  for  24  eighth-grade  students 
from  Texas  rural  schools  with  minimal  science 
opportunities .  Participants  develop  both  analytical 
and  communicative  skills  necessary  for  success  in 
college  science  programs.  This  objective  is 
accomplished  in  a  peer/mentor  residential  setting, 
through  interactions  with  prominent  scientists , 
field  experiences  at  major  urban  research  centers 
and  guided  scientific  experiments  with 
state-of-the-art  scientific  instruments.  The 
participants*  final  experiments,  performed  during 
school  year  follo«f-up  activities  are  published. 
Students  present  their  experiments  at  state-wide 
science  fairs  and  conferences  in  collaboration  with 
their  school  science  teachers. 


COLLEGE  SCIENCE  INSTRUMEINTATIOM 

Horroan  M*  Vhalen 
Southwest  Texas  State 
San  Marcos,  TX 


USE  8852746 
FYB8  $9,684 
Anthropology 


"Scientific  Instruments  for  Undergraduates 
Archaeology  and  Physical  Anthropology" 


in 


The  scientific  equipment  provided  by  this  award 
enhances  the  quality  of  introductory  and  advanced 
courses  in  Archaeology  and  Physical  Anthropology  by 
enabling  undergraduate  students  to  experience  hands- 
on  use  of  instruments  in  the  classroomr  laboratory 
and  field  program  settings .  Two  surveying 
instruments r  a  theodolite  and  an  alidade r  greatly 
improve  student  competence  in  field  situations 
involving  archaeological  surveying  and  mapping  and 
expand  the  range  of  their  performance  to  include 
skill  in  the  use  of  equipment  conunon  to  Old  World  as 
well  as  New  World  archaeology.  The  microscopes 
provide  laboratcry  opportunity  for  students  to 
observe  and  i.lentify  cellular  structure  and 
histology  of  bone  tissue  and  the  nature  of  wear 
patterns  on  hominid  teeth*  Physical  anthropology 
students  use  the  cp'ipers  and  microscope  provided  to 
measure  and  examine  specimens  in  the  search  to 
identify  and  distinguish  different  species  of  human 
and  nonhuman  primates. 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 


With  the  recognition  that  current  industrial  uses 
of  mathematics  includes  numerical,  graphical  and 
symbolic  systemSr  the  faculty  wants  to  enhance 
their  Calculus  instruction  with  an  open  lab  that 
would  be  available  for  demonstrations  and  student 
homework  assignments . 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATIOH 

Ronald  E.  Narcotte 
Texas  A      I  University 
Kingsville*  TX 


USE  8851305 
FYB8  $26,591 
Chemistry 


"Analysis  of  Natural  and  Synthetic  Organic  Mixtures 
in  an  Undergraduate  Laboratory^ 

The  project  is  allowing  students  to  experience  one 
of  the  most  powerful,  modern  techniques  of  chemical 
mixture  analysis.  The  ability  of  the  University  to 
analyze  organic  substances  is  being  greatly 
enhanced  by  the  purchase  of  a  benchtop  Gas 
Chromatograph/Mass  Spectrometer  (GC/NS)  System. 
Methods  for  analysis  of  air- borne  and 
water-transported  organic  components  from  the  many 
petroleum,  petrochemical,  and  agricultural 
industries  in  South  Texas  are  being  developed  in 
Environmental  Chemistry.  In  Instrumental  Analysis, 
applications  of  this  modern  technique  are  being 
presented  for  student  instruction.  With  the  GC/MS* 
experiments  exploring  reaction  mechanisms  through 
product  distributions  and  the  use  of  Isotope 
tracers  are  being  developed  for  the  Advanced 
Synthesis  Laboratory.  All  of  the  above  activities 
can  apply  to  problems  in  Undergraduate  Research, 
Thfe  GC/MS  is  reducing  the  separation  and  analysis 
time  needed  for  many  projects  to  the  point  where 
undergraduates  can  realistically  consider 
completing  some  quality  research  during  their  short 
tenure.  The  significance  of  the  project  Is  great 
for  the  education  of  the  population  of  South  Texas. 

The  grantee  is  matching  the  award  from  non-Federal 
sources  - 
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TEACHER  ENHANCEMENT  PROGRAM 

Robert  A,  Warren 
David  L,  Zufelt 
Texas  A      I  University 
Kingsville.  TX 


TPE  8751856 
FY88  $190-684 
Elem  Science 


"'A  Model  to  Enhance  Elementary  Science  Teaching  in 
Rural  Conununities** 

A  Model  to  Enhance  Science  Teaching  in  Rural 
Communities  is  a  support  system  for  40  rural 
eleinentary  school  science  teachers  consisting  of 
summer  institutes^  academic  year  follow-up  sessions, 
and  the  development  of  local  community  and  business 
support  for  science  teaching  in  each  participating 
rural  conuminity.  This  24-month  program  organized  by 
scientists  and  science  educators  at  Texas  AfiX 
University,  a  designated  minority  institution^  also 
seeks  to  improve  language  skills  through  science 
instruction  in  an  area  where  the  predominant 
language  is  Spanish, 


pedagogy  for  24  underprepared  high  school  physics 
teachers  from  the  State  of  Texas ,  Three  two-week 
summer  workshops  covering  topics  in  classical, 
modern,  and  contemporary  physics  vill  be  offered 
during  the  three-year  grant  period.  Academic  year 
follow-up  meetings  and  classroom  visitations  also 
are  included  to  provide  assistance  with 
implementation  and  evaluation.  Instruction  in  the 
program  is  carried  out  by  a  team  consisting  of 
highly  experienced  high  school  physics  teachers 
(Physics  Teaching  Resource  Agents)  and  a  university 
faculty  member.  Participants  will  receive  three 
units  of  graduate  credit  for  successful  completion 
of  each  year  of  the  program. 


YOUNG  SCHOLARS 

Rcnald  Darby 

Texas  AGM  University 

Texas  Eng  Experiment  Station 
College  Station*  TX 


RCD  8850073 
FY88  $44,151 
FY89  $44,151 
Chert,ical  Eng 


YOUNG  SCHOLARS 

Clark  E,  Adams  RCD  8850055 

Texas  A&M  University  FY88  $18,039 

College  Station.  TX  FY89  $18,039 

Natural  Sciences 

"Examination  of  Career  Options  in  the  Natural 
Sciences  by  Young  Scholars" 

Fifteen  young  scholars  examine  career  options  in  the 
natural  sciences  (wildlife  ecology, 
fisher d  es/aquaculture.  or  museum  science)  in  a 
residential  setting  at  Texas  ASM  University. 
Project  activities  include  14  days  of  instruction, 
problem  solving^  exposure  to  the  research 
environment  and  contemporary  methods^  career 
exploration^  and  consideration  of  the  philosophy  and 
ethics  within  the  natural  sciences ,  young  scholars 
enhance  their  career  planning  through  identificcition 
of  options^  discussions  with  career  professionals^ 
and  on-site  visits  to  selected  research  and 
educational  facilities,  A  planned  2-3  year  follow-up 
of  participants  will  determine  the  degree  to  which 
project  goals  were  achieved. 


"Young  Scholar  Program  -  for  High  Ability  and  High 
Potential  Secondary  School  Student s  with 
Orientation  Toward  Chemical  Engineering" 

This  program  brings  eighteen  high  school  students 
(grades  10-12)  to  the  campus  of  Texas  AfiM 
University  for  career  orientation  and  instruction 
relevant  to  science  and  engineering*  with  special 
emphasis  on  Chemical  Engineering,  The  program 
duration  is  four  weeks,  and  the  students  reside  in 
dormitories  on  the  Texas  ASM  campus ,  Activities 
include  work  on  a  research  project  under  the 
direction  of  Chemical  Engineering  faculty  members* 
lectures,  seminars ,  discussions*  and  field  trips. 
The  instruction,  discussicns ,  and  field  trips 
emphasize  career  orientation*  communications  skills 
(both  written  and  oral) *  and  problem  solving 
methodology  (both  in  class  and  with 
microcomputers) .  Instructors  include  Chemical 
Engineering  faculty  and  graduate  students*  staff 
from  the  Speech  Communications  Department*  invited 
speakers  from  other  areas  of  the  campus  and 
industry  representatives. 


TEACHER  ENHANCEMENT  PROGRAM 

Robert  B,  Clark 
Texas  ASM  t/niversity 
College  Station,  TX 


TPE  8751847 
Fr88  $310,727 
Physics 


COURSE  AND  CURRICULUM 

Carl  A.  Erdman 
David  0.  Jansson 
Texas  AGM  University 
College  Station,  TX 


USE  8854512 
FY88  $274,187 
FY89  $362,195 
FY90  $249,484 
FY91  $176,209 
FY92  $147,500 
Engineering 


Texas  Regional  Enhancement  Program  for 
lAiderprepared  Physics  Teachers" 

Texas  Regional  Enhancement  Program  for  Underprepared 
Physics  Teachers  is  a  model  regional  cooperative 
program  to  provide  training  in  physics  content  si^d 


"A  Restructured  Engineering  Science  Core  with  a 
Design  Component" 

This  project  change^  the  way  the  engineering 
curriculum  is  structured  by:  1)  repackaging  the 
material   taught  in  the  basic  engineering  sciences 
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into  five  courses^  each  of  which  is  based  on  similar 
scientific  and  mathematical  background;  2)  including 
in  these  revised  engineering  science  courses 
significant  engineering  design  experience.  These 
st^ps  will  address  several  concerns  about 
engineering  curricula  including:  1)  the  increasing 
number  of  "basic"  engineering  science  courses  that 
result  from  identifying  these  courses  with  the 
various  engineering  disciplines;  2)  the  separation 
of  engineering  design  from  engineering  science  in 
the  minds  of  students  with  the  consequent  lack  of 
appreciation  for  the  interaction  of  engineering 
science  with  engineering  design;  3)  an  apparent  loss 
of  interest  by  students  in  creative  engineering 
efforts  as  a  result  of  the  heavy  doses  of  analysis 
in  the  engineering  sciences.  Institutional  funds 
coRiRii  tted  to  this  project  are  approximately 
one-third  of  NSF  funds. 

This  project  is  CO- funded  with  the  NSF  Directorate 
for  Engineering. 


HESEABCH  IN  TEACHING  AND  LEARNING 

Donald  F.  Dansereau 
Selby  Evans 
Texas  Christian  University 
Fort  Worth.  TX 


"Concept  Maps  and  Scripted  Cooperation: 
Tools  for  Improving  Science  Education" 


MDR  8751369 
FY88  $95,875 
FYd9  $98.dS7 
FY90  $97,457 


Interactive 


This  project  will  examine  the  impact  of  two 
interactive  information  processing  tools  on  science 
teaching  and  learning  at  lower  undergraduate  and 
upper  high  school  levels.  These  tools*  which  have 
enterged  from  our  prior  research  on  technical  and 
academic  learning  strategies*  are:  Concept  Napping > 
a  method  of  converting  information  to 
two-dimensional  node-link  displays >  and  Scripted 
Cooperation,  an  approach  to  orchestrating  the  joint 
processing  of  information  by  peer  dyads.  These  tools 
will  be  used  independently  and  interactively  to 
enhance  the  extraction  of  scientific  knowledge  from 
experts,  the  presentation  of  this  knowledge  to 
students^  and  the  subsequent  processing  of  the 
communicated  information.  Expert  maps  of  biological 
and  statistical  concepts  will  be  developed  and  used 
in  a  series  of  six  experiments  designed  to  assess 
the  impact  of  the  information  processing  tools  on  a 
variety  of  science  education  outcomes.  These 
experiments^  which  will  involve  approximately  660 
college  freshmen  and  high  school  seniors ^  will  also 
examine  Apti  tude  X  Treatment  interactions  and 
transfer  to  other  learning  situations. 

The  results  of  this  experimentation  will  be  used  to 
further  develop  a  model  of  science  education  and 
will  be  used  as  a  basis  for  developing 
implementation  materials  for  practitioners. 


INSTRUCTIONAL  MATERIAL.*;  DEVELOPMENT  PROGRAM 

Paula  Hardy  MDR  $751386 

Stephen  Brown  FYSS  $199,599 

Dava  Coleman  FYS9  $164,372 

Jean  Holden  FY90  $192,566 

Texas  Learning  Technology  Group  Physics 
Austin.  TX 


"Interactive  Videodisc  Physical  Science  Curriculum" 

The  Texas  Learning  Technology  Group  (TLTG)  is 
attempting  to  develop,  pilot  and  implement  a 
physical  science  curriculum.  entitled  the 
Interactive  Videodisc  Physical  Science  Project.  The 
outcome  of  this  project>  which  incorporates  the 
latest  developments  in  the  use  of  advanced 
technology >  vill  be  a  comprehensive  160-hour, 
two-semester  science  curriculum >  applicable  to 
schools  nationwide.  The  course  will  be  targeted 
primarily  for  use  with  middle  school  students  in 
the  eight  and  ninth  grades  where  physical  science 
is  traditionally  taught.  However  it  will  be  equally 
appropriate  at  the  tenth  grade  level.  The  objective 
of  this  effort  is  to  develop  a  comprehensive 
physical  science  curriculum.  which  has  a 
technology-based  delivery  system  using  integrated 
computer,  video,  and  audio  components>  and  improves 
learning  by  increasing  the  students *9  in-depth 
understanding  of  physical  science  concepts  and 
skills,  by  increasing  student  interest  in  science, 
and  by  improving  the  ability  of  teachers  to  teach 
science.  The  TLTG  effort  is  the  first  national 
project  to  develop  a  complete  curriculum  (including 
courseware  >  t  teacher  resource  guides.  student 
manual>  classroom  management  system,  and  testing 
system)  delivered  primarily  via  interactive 
videodisc.  By  utilizing  interactive  videodisc 
technology  in  a  comprehensive  manner  not  previously 
explored  to  this  extent,  this  project  integrates  a 
myriad  of  sound  instructional.  technological 
approaches  with  proven  effective  traditional  modes 
of  instruction. 

This  project  has  attracted  a  significant  amount  of 
contributions  from  private  sources  both  in  terms  of 
cash  and  equipment .  jt  appears  that  the  private 
sector  is  becoming  more  and  more  aware  of  the  need 
both  to  improve  science  instruction  and  to  use  new 
technologies  to  better  realize  the  improvements.  If 
the  project  continues  to  be  as  effective  as  the 
prototypes  suggest,  it  will  stand  as  a  high  quality 
model  for  adaptation  by  schools  across  the  countiry. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Donn  D.  Martin 

Texas  Wesleyan  College 

Fort  Worth>  TX 


USE  8653346 
FYaa  $28,220 
Biology 


"Computer- Interfaced  Physiological  Equipment  for 
Undergraduate  Instruction" 

The  objectives  of  this  project  are  to  give  students 
experience  with  state-of-the-art  analytical 
equipment,    and   to  increase   their   familiarity  with 
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Quantitative  Biology.  To  address  these  issues,  this 
department  is  equipping  its  Physiology  Laboratory 
with  four  computer -interfaced  data  acquisition 
systems  \fttU  physiological  monitors  for  the 
measurement  of  bioelectrical  and  biomechanical 
activities .  These  data  acquisition  systemS' 
supported  by  the  appropriate  software,  are  capable 
Of  data  storage^  analysis,  manipulation,  and 
retrieval ,  The  simulation  capabilities  of  the 
computer  may  be  ejtploited  also  for  the  visualization 
of  equations  used  for  modeling  various  physiological 
processes.  Students  then  may  compare  the  theoretical 
and  actual  outputs  of  each  physiological  system 
studied. 

Processes  to  be  studied  using  this  equipment  include 
muscle,  skin ,  and  nerve  activity,  cardiovascular 
physiology,  respiration,  and  glandular  secretion . 
Mastery  of  this  equipment  provides  the  undergraduate 
with  a  background  for  understanding  the  operation 
principles  of  other  types  of  equipment  using  the 
sensor/transducer/  amplifier/  recorder  component 
series.  The  simulation  experience  helps  students  to 
bridge  the  conceptual  gap  between  real  physiological 
processes  and  their  mathematical  models. 

The  grantee  institution  is  matching  the  H$F  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


Michael  P.  Doyle  USE  8751896 

Trinity  University  FY88  $20,000 

San  Antonio,  TX  Fy89  $21,000 

FY90  $22,000 
Other  NEC 


"^National  Conference  on  Undergraduate  Research" 

The  Nationel  Conference  on  Undergraduate  Research 
provides  increased  national  awareness  of  the 
importance  of  research  ejtperiences  in  the  education 
of  undergraduate  students .  The  first  conference, 
held  in  April,  1987,  demonstrated,  through  the 
attendance  of  more  than  450  students,  faculty  and 
administrators  from  over  a  hundred  different 
colleges  and  universities  located  in  30  states 
together  with  the  enthusiasm  of  the  participants, 
the  need  for  this  conference  as  an  annual  event . 
With  funding  provided  by  the  National  Science 
Foundation,  future  conferences  will  attract 
additional  p^i  ticipants^  especially  under- 
represented  groups,  who  have  the  ability  to  advance 
the  development  of  research  with  undergraduate 
students  in  their  institutional  environment  and 
nationally- 

This  project  is  co-funded  with  numerous  elements  of 
the  Foundation . 


COLLEGE  SCIENCE  INSTRUMENTATION 


Michael  P.  Doyle 
Trinity  University 
San  Antonio,  TX 


USE  8651397 
FY88  $17,492 
Chemistry 


"Trace  Elemental  Analyses  in  Chemistry  and  Geology** 

Atomic  absorption  spectroscopy  and  its  uses  for 
trace  elemental  analyses  are  being  integrated  into 
introductory  and  a<Svanced  courses  offered  by  the 
Departments  of  Chemist ty  and  Ceology .  Introduction 
to  this  fundamental  analytical  capability ,  whose 
applications  ejttend  into  virtually  every  field  of 
inquiry  where  accurate  measurements  of  specific 
metals  are  required,  i^s  occurring  in  the  first 
course  in  Chemistry,  with  advanced  courses  in 
Instrumental  Analyses  and  Geochemistry  expanding 
upon  the  initial  ejtperience.  New  instructional 
materials  and  laboratory  experiments  are  being 
developed  to  facilitate  student  understanding  of 
this  technology  and  its  broad  applications  in  all 
fields  of  materials  science .  Application  of  atomic 
absorpt  ion  spectroscopy  suitable  to  nonscience 
majors  and  preservice  teachers  is  being  implemented, 
and  access  and  instruction  is  being  provided  to  area 
high  school  classes  for  their  ongoing  environmental 
research ,  Development  of  this  program  is  being 
achieved  through  the  purchase  of  an  atomic 
absorption  spectrometer  equipped  with  a  sample 
changer  and  accessories  needed  to  obtain 
quantitative  analyses  at  the  part -per-  billion 
range , 


COLLEGE  SCIENCE  INSTRUWENTATION 

Nancy  S.  dills  USE  6750180 

Trinity  University  Fye7  $14,540 

San  Antonio.  TX  Chemistry 


"Optical  Activity  Determinations  in  Chemistry  and 
Biochemistry" 

Spectropoiarimetry  is  being  fully  integrated  into 
the  undergraduate  chemistry  curriculum  at  Trinity 
University .  A  polari  meter  equipped  with  a 
monochrometer  and  cont  inuous  sources  affords 
appl ications  th  at  demonstrate  the  essential 
characteristics  of  optical  activity  measurements  in 
understanding  the  3-dimensional  structure  of  chiral 
molecules.  Determination  of  the  optical  rotations 
oi  inorganic  complejtes  and  organic  compounds,  the 
measurement  of  optical  rotatory  dispersion  curves 
in  conformational  analyses  and  base  stacking  of 
nucleosides,  and  the  determination  of  the  specific 
rotation  of  pure  enantiomers  by  modern  methods  are 
among  the  activities  students  are  experiencing. 


The  grantee  is  matching  the  award  from  non- federal 
sources . 
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TEACHER  PREPARATION  PROGRAM 

Edward  C.  Roy,  Jr. 
Trinity  University 
San  Antonio.  TX 


TPE  8751492 
FYB7  S79*447 
FY89  S30-628 
FY90  $26,795 
Other  NEC 


the  acquisitior.  of  an  ED-XRF  which  has  capability 
to  produce  quantitative,  multi-element  analyses  of 
silicate  rocks . 


**EXcellence  in  Science  Education  Teacher  Preparation 
Program** 

Trinity  University  will  modify  their  ejtisting 
science  teacher  preparation  program  with  the 
addition  of  five  interrelated  educational 
components .  These  are:  (1)  a  workshop  for 
prospective  science  majors  with  emphasis  on  teaching 
science  as  a  career:  (2}  the  establishment  of  10 
scholarships  for  students  who  will  major  in  science 
and  who  have  a  substantial  interest  in  teaching 
careers  at  the  secondary  level:  (3)  the  development 
of  a  new  course,  **  Controversy  in  Science  and 
Technology,**  that  will  critically  ejtamine  the 
history,  development,  and  implications  of  scientific 
and  technological  issues  confronting  society;  (4) 
the  development  of  a  second  new  course^,  **Innovation 
in  Science  Education,"  that  will  provide  prospective 
secondary  science  teachers  opportunities  to  develop 
unique  and  innovative  approaches  to  science 
instruction  in  an  independent  study  program:  and  (5) 
the  development  of  a  third  new  course,  "Discovery,** 
that  integrates  the  basic  disciplines  of  science 
that  are  suitable  for  prospective  elementary  school 
teachers ,  coupled  to  a  mentorship  program  for 
prospective  secondary  science  teachers .  These 
modifications  in  the  Trinity  University  program  will 
make  it  an  adaptable  model  for  teacher  preparation 
at  comparable  liberal  arts  colleges. 


TEACHER  ENHANCEMEKT  PROGRAM 

George  Bright 
University  of  Houston 
Houston,  TX 


TPE  8751473 
FY88  $196,676 
Mathematics 


**Advanced  Technology  Education  of  Middle/Junior 
High  School  Mathematics  Teachers** 

The  main  goals  of  the  project  are  to  provide 
ejtperienced  mathematics  teachers  at  the  middle  and 
junior  high  school  levels  opportunities  to  immerse 
themselves  in  the  use  of  technology  to  explore  and 
to  teach  mathematics,  to  prepare  leaders  among  the 
teachers  who  can  conununicate  their  technological 
knowledge  to  other  teachers .  and  to  produce 
teaching  materials  built  around  the  technology 
which  can  be  used  for  workshops  as  well  as  for 
student  instruction. 

Twenty  participants  are  selected  from  among  those 
recommended  by  the  school  districts  that  are 
committed  to  the  project .  The  participants  take 
courses  during  the  summers  (1988  and  1989)  as  well 
as  during  the  academic  year  that  deal  with 
investigations  on  mathematics  and  pedagogical 
topics^  such  as  probability,  problem  solving,  and 
geometry^  and  the  development  of  curriculum 
materials.  There  is  also  an  interwoven  strand  of 
courses  that  emphasises  technology- related  topics, 
such  as  computers  in  the  classroom,  and  that  uses 
tech  nology  to  teach  instructional  computing 
research,  mathematics,  and  problem  solving. 


COLLEGE  SCIENCE  IMSTRUMENTATIOW 


Diane  R.  Smith 
Trinity  University 
San  Antonio,  Tx 


USE  8750215 
r5fS7  S36,650 
Geology 


"Energy-Dispersive  X-ray  Fluorescence  Spectrometry: 
Undergraduate  Applications  in  Geology  and 
Geochemistry** 

A  **hands-on**  understanding  of  the  techniques  and 
applications  of  whole-rock  geochemical  analysis  is 
an  essential  part  of  a  student 's  undergraduate 
preparation  in  Geology.  The  Department  of  Geology 
at  Trinity  University  will  integrate  an  energy- 
dispersive  Jt-ray  fluorescence  spectrometer  system 
(ED-XRF)  into  its  undergraduate  curriculum.  All 
students  whose  eventual  careers  might  require  the 
application  of  geochemical  principles  will  be 
ejtposed  to  the  multiple  uses  of  this  technique.  The 
instrument  will  be  used  as  a  tool  in  courses  and 
research,  with  an  emphasis  on  its  use  in  solving 
geologic  problems  including  the  origin  of  igneous, 
metamorphic,  and  sedimentary  rocks  and  ore  deposits. 
Development  of  the  Program  will  be  achieved  through 


TEACHER  ENHANCEMEWT  PROGRAM 

John  L.  Crer^well 

Univ  of  Houston  University  Park 

Houston.  TX 


TPE  8550514 
FY86  $126,384 
Fy87  $151,749 
FY88  S  15,000 
Mathematics 


**To  Train  Prospective  Master  Teachers  in  Middle 
School  Mathei..atics  Using  a  Problem  Solving  Format" 

This  Leadership  Activities  project  will  provide 
enhancement  and  professional  dcvelopmen  t 
ejtper  iences  for  30  ejtemplary  middle  school 
mathematics  teachers  from  the  Houston,  Texas  area. 
The  overall  goals  of  the  multiyear  project  involve 
the  updating  and  deepening  of  the  participants ' 
mathematical  backgrounds  and  teaching  methodology, 
the  networking  of  the  participants,  the  conduct  of 
in-service  workshops  by  the  participants  in  their 
hi^e  schools,  the  dissemination  of  the  project 
materials  and  results  to  nearby  school  systems^  and 
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the  Investigation  of  the  modellstlc  approach  within 
a  carefully  planned  documentation ^  assessment  an  J 
evaluation  effort. 

Working  under  the  assumption  that  leaderjiiip 
potential  involves  special  characteristics ^  the 
project  team  and  Advisory  Boards  which  consists  of 
representatives  lor  10  cooperating  school  districts^ 
will  engage  in  a  thorough  selection  process. 
Documentation  of  the  individual  participant's 
entering  characteristics  and  the  competencies 
developed  through  project  activities  will  contribute 
to  the  overall  project  evaluation. 

Participants  will  complete  four  special  mathet^f^tics 
courses  designed  to  encompass  the  CUPM 
recommendations  for  junior  high  school  teachers > 
earning  12  graduate  semester  credits  for  the 
University  of  Houston >  They  will  study  with 
university  faculty  chosen  for  their  excellence  in 
teaching  teachers.  Mathematics  studies  will  include 
ideas  from  mathematical  problem  solving^  probability 
and  statistics,  history  of  mathematics,  abstract 
Qlgebra.  number  theory,  and  geometry.  Participants 
will  also  complete  15  graduate  semester  hours  cf. 
studies  related  to  the  pedagogy  of  middle  school 
mathematics.  Uses  of  microcomputers,  diagnosis  and 
reinediatiCT*.  and  prcbl^ir-FO) vinrp  strategies  p'ill  be 
X'eatured>  During  the  in-service  workshops  which  the 
participants  will  design  and  conduct,  project  staff 
will  be  available  for  consultation  and  support . 
Par  ticipants  will  be  visited.  observed .  and 
videotaped  in  their  classrooms  and  in  their 
workshops  with  their  peers.  Careful  doctMnentation 
and  analysis  of  these  observations  and  recordings 
will  provide  a  significant  basis  for  a  detailed 
project  evaluation. 


TEACHER  ENHANCEMENT  PROGRAM 

Mamie  W>  Moy 
Hugh  T  >  Hudson 

Univ  of  Houston  University  Park 
Houston .  TX 


TPE  B470565 
FY85  $186,879 
FY86  $134,570 
FYa7  $131,904 
HS  Science 


science  course.  correcting  misconceptions  and 
incorrect  science  in  the  textbooks,  and  developing 
course  material s.  laboratory  exercises  and 
demonstrations  fot*  use  in  the  high  schools. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Carol  Jones 

Univ  of  Houston  Downtown  College 
Houston.  TX 


USE  B750352 
FY87  $42,000 
Mathematics 


"Integration  of  Microcomputer -based 
Jnto  Business  Statistics  Courses" 


Instruction 


This  project  will  support  instrumentation  in  the 
Applied  Mathematical  Sciences  Department  of  an 
open -admissions  college.  A  classroom  will  be 
equipped  with  twenty-five  networked  IBM-PC  (or  IBM 
compatible)  microcomputers  and  a  large  scale 
projection  screen  for  demonstration  purposes.  The 
equipment  will  be  used  in  two  junior  level 
statistics  c^iirses  which  are  required  of  business 
majors >  Students  wilx  encounter  daily  assigned 
classroom  problpnis  -l^^aj  l'jO  with  decision -making 
situations  which  require  statistical  analysis  and 
interpretation  of  computer  output-  Solutions  will 
be  worked  out  on  computers  (two  students  per 
machine),  as  in  a  lab>  Mathematically-shy  business 
students  will  have  a  greater  appreciation  of 
statistical  concepts  and  their  applications  to  real 
world  problems,  more  experience  in  dealing  with  the 
popular  IBM-PC  machinery  and  increased  interest  in 
pursuing  optional  senior  level  math  courses  in  the 
area  of  the  decision  sciences.  Business  students, 
who  represent  fifty-eight  percent  of  UH-Downtown's 
1936  graduating  class.  will  receive  enhanced 
training  in  quantitative  methods «  Ultimately, 
other  faculty  will  be  encouraged  to  use  this 
instructional  lab  for  courses  in  computer  science- 
numerical  methods  and  calculus. 


*  Improving  Instruction  in  the  High  School  Physical 
Sciance  Course** 

In  this  project,  conducted  over  a  three  year  period. 
120  high  school  physical  science  teachers  (40  each 
year)  from  the  greater  Houston  area  will  participate 
in  an  academic  year  workshop  to  be  held  on  the 
University  Park  Campus  of  the  University  of  Houston. 
Participants  will  be  chosen  SL.ch  that  a  significant 
fraction  of  the  physical  science  teachers  from 
selected  high  schools  will  be  involved  in  the 
project,  which  will  insure  the  presence  of  a 
critical  nucleus  of  trained  teachers  at  each  site 
after  the  project  is  completed.  Science  Coordinators 
and  Principals  from  the  school  districts  and 
participating  high  schools  will  be  involved  in  the 
project  by  serving  on  an  advisory  commit  tee> 
Institute  activities  will  focus  on  training  in  the 
content    of   physics   and   chemistry    in    the  physical 


COURSE  AND  CURRICULUM 

Ronald  E>  Barr 
Davor  Juricic 
University  of  Texas 
Austin >  TX 


USE  6054623 
FYSe  $77-950 
Fyd9  $90>6d4 
Engineering 


**A  Modern  Curriculum  in  Engineering  Design 
Graphics " 

This  project  is  concerned  with  the  design, 
development  and  evaluation  of  a  new  curriculum  for 
Engineering  Design  Graphics  that  reconciles  the 
current  transition  from  the  2-D  design  medium 
{wooden  or  electronic  drafting  board)  to  the  new 
and  near- future  3-D  design  medium  (solid  modeling 
system)  >  The  project  is  founded  oti  the  premise  that 
3-D  solid  modeling  systems,  using  new  computer 
graphics     technologies.     are     becoming  dominant 
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engineering  design  tools  for  the  1990 "s.  and  that 
new  knowledge  and  visualization  skills  will  he 
rf^quired  by  future  engineers  to  become  successful 
designers.  The  equipment  and  facilities  needed  for 
this  project  are  provided  by  the  grantee. 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Engineering, 


FACULTY  EHHANCEME:NT  PROGRAM 

Davor  Juricic 
Ronald  E'  Barr 
University  of  Texas 
Austin,  TX 


USE  8554222 
FY3e  $63,256 
Engineering 


"Computer  Gr  applies 
Education" 


in     Undergraduate  Engineering 


Computer  Graphics  is  a  new  discipline  that  has 
profoundly  changed  traUitional  approaches  to 
Engineering  Design ,  This  project  will  present 
Computer  Graphics  as  a  new  discipline  in  engineering 
curricula  and  as  a  significant  new  tool  for 
Engineering  Design  and  Drafting, 

The  format  of  the  project  is  a  Seminar /Works hop  with 
a  group  of  16  carefully  selected  participants  during 
a  three  weak  period.  It  will  include  presentations, 
discussions,  demonstrations  and  other  forms  of 
interaction  between  participants  and  faculty  that 
are  active  in  teaching  and  research  in  the  area  of 
Engineering  and  Computer  Graphics, 

The  project  will  attract ,  interest .  and  enlighten 
experienced  and  promising  undergraduate  instructors 
teaching  Engineering  Graphics  who  need  motivation, 
background,  and  know-bow  to  develop  new  Computer 
Graphics  laboratories  and  to  apply  leading-edge 
technology  to  the  teaching  of  modern,  computer  aided 
design  and  drafting  (CADD) -based  Engineering 
Graphics  courses ,  It  also  promises  to  prepare 
participants  for  and  to  help  them  in  their  efforts 
to  introduce  new  courses  in  Engineering  Computer 
Graphics,  and  to  motivate  t^cm  to  become  self-^ 
reliant  in  making  and  publishing  their  own 
contributions  to  this  field  of  Engineering 
Education, 


TEACHER  ENHANCEMENT  PROGRAM 

Thomas  R,  Koballa,  Jr , 
Lowell  J,  Bethel 
University  of  Texas 
Austin,  TX 


TPE  8751601 
rY85  $325,231 
Life  $ciences 


"Pre-College  Teacher  Enhancement  Program  for 
Middle/Junior  High  School  Life  Science  Teachers" 

l„i3  teacher  enhancement  project  consists  of  three 
full-year  cycles,  each  beginning  witU  a  summer 
workshop  and  followed  by  the  school  year.  This 
des^tgn  gives  the  participants  an  opportunity  to 
interact  and  learn  the  biological  concepts , 
processes,  and  teaching  methods,  to  share  and  work 
together  with  outstanding  life  science  teachers, 
and  to  establish  and  maintain  a  continuing 
collaborative  partnership  with  scientists  and 
science  educators  from  University  of  Texas  at 
Austin , 

Twenty-four  ot  the  leas  well-prepared  middle/junior 
high  school  life  science  teachers  from  the  counties 
around  the  University  will  be  selected  fc»r  each 
cycle.  Twenty  sumrer  and  seven  fall  sessions,  a 
total  of  lie  contact  hours,  will  be  required  of 
participants  for  which  they  will  receive  six 
semester  hours  of  credit.  The  swnmer  sessions  will 
include  laboratory  and  field  experiences,  content 
presentations  by  scientists ,  and  small  group  work 
periods  during  which  lessons  will  be  prepared. 
During  the  fall ,  in  addition  to  working  with  the 
scientists,  the  participants  will  prepare 
instructional  units,  and  special  sessions  entitled 
"Middle/Junior  High  School  Kids  Meet  the  Scientist** 
will  be  held  in  the  participants'  classrooms ,  A 
series  of  visits  by  two  scientists  to  participants' 
classrooms  will  be  made  during  the  fall  and  spring 
of  each  yearly  cycle. 

The  participating  school  districts  as  well  as  other 
non-N$F  sources  are  contributing  more  than  30%  of 
the  cost  of  the  project. 


YOUNG  SCHOLARS 

Irwin  Spear 
University  of  Texas 
Austin,  TX 


RCD  8850196 

Fyee  S64,i53 

FY89  S64,153 
Life  Sciences 


In  addition  to  NSF  support ,  participants  will 
provide  about  10%  in  trai  el  costSr  and  the 
University  is  contributing  an  additional  15%, 


"Young  Scholars  program  in  Life  Sciences  and 
Biochemistry " 

This  8-week  summer  residential  Young  Scholars 
Program  emphasizes  research  participation  in  the 
life  sciences,  biochemistry ,  physiological 
psychology,  and  some  earth  sciences  such  as 
paleontology.  To  provide  a  broad  perspective  and  ^ 
background  for  their  research  participation, 
special  advanced  coursework  is  provided  during  the 
mornings    of    the    first    four   weeks,    with  research 
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partr.cipation  in  the  afternoons.  The  last  four  weeks 
are  devoted  to  full-time  research  participation, 
with  occasional  seminars  in  the  evening. 

The  coursework  includes:  lectures  and  discussions 
covering  selected  topics  in  modern  cellular, 
moleculsrr  evolutionary  and  developmental  biology 
and  biochemistry;  readings  and  discuftsions  of  great 
experiments  in  biology  and  biochemistry;  and  guest 
lectures  by  research  scientists.  Research 
participation  involves  the  student  as  a  junior 
member  of  a  research  team  engaged  in  on-going 
research^  sometimes  on  a  joint  Project  with  members 
of  the  team  and  sometimes  on  an  independent  facet  of 
a  problem.  At  the  end  of  the  program.  the 
participants  submit  a  written  paper  and  give  oral 
presentations  on  their  research  at  a  two-day 
simulated  professional  meeting. 


the  innovative  '*  trainer  of  trainers"  approach 
toward  enhancing  field  and  classroom  instruction  in 
geology. 

Prior  to  the  three-week  institute,  meetings  will 
prepare  participants  for  the  course  work .  provide 
interaction  with  university  faculty,  and  introdtice 
the  "training  of  trainers"  program.  Field  work . 
lecturer  and  '^hands-on"  application  will  target 
essential  elements  of  earth  sciences r  which  have 
been  already  identified  by  teachers  in  this  region 
as  requiring  attention. 

field  trip  to  the  Black  Hills  will  introduce  the 
tt achers  to  a  stratigraphy  that  exists  in  Texas, 
but  is  scattered  around  the  state  making  it 
difficult  to  study  in  a  short  period  of  time.  This 
site  will  make  the  segmented  Texas  geology  more 
available  and  comprehensible  to  the  teachers.  This 
experience  will  enable  them  to  develop  good  field 
trip  experiences  for  their  students  at  more 
home ^based  sites. 


YOUNG  SCHOLARS 

Manuel  P.  Berriozabal 
University  of  Texas  San  Antonio 
San  Antonio.  Tx 


RCD  8350001 
FVes  $183,513 
FYB9  $1.3,513 
Engineering 


''1988  San  Antonio  Prefreshman  Engineering  Program" 

The  goal  of  the  San  Antonio  Prefreshman  Engineering 
Program  (SA  PREP)  ig  to  identify  high  ability  high 
school  and  middle  school  students  with  potential  and 
interest  in  engineering  and  science  and  to  reinforce 
their  pursuit  of  these  fields .  Project  locations 
include  the  University  of  Texas  -  San  Antonio.  Palo 
Alto  College  and  Trinity  College .  The  academic 
program  includes  course  work  in  logic  and  math 
applications.  Introduction  to  Engineering  and 
computer  Science  ( first  year  students) <  Algebraic 
Structures,  Introduction  to  Physics  (second  year 
students) ;  Vector  Algebra  and  Geometry  and 
Introduction  to  Technical  Writing  (third  year 
students).  The  program  enrolls  500  students  from 
grades  7  to  12. 


TEACHER  EMHAflCEHCNT  PROGRAM 

Stuart  J*  Birnbaum 
Alan  P.  Morris 
Eric  K.  Swanson 

University  of  Texas  San  Antonio 
San  Antonio.  TX 


TPE  6751623 
FYe8  $57,780 
Geology 


Approximately  60%  of  the  participants  will  be  from 
campuses  with  more  than  65%  minority  students. 
During  the  year  following  the  summer  component, 
participants  and  university  faculty  will  evaluate 
the  results  of  the  program  and  develop  a  package 
consisting  of  a  teaching  manual  and  video 
recordings  for  use  in  future  training  of  teachers. 
Both  pedagogy  and  content  will  be  emphasized  in 
this  project. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Alan  P.  Morris 

University  of  Texas  San  Antonio 
San  Antonio,  TX 


USE  8653206 
Fy68  $26,697 
Geology 


'^A  Microcomputer  Facility  for  Teaching  Quantitative 
Methods  in  Structurjil  Geology" 

This  project  will  provide  for  purchase  of  a 
local-area  computer  network  consisting  of  a  central 
f  ile-^server .  seven  high-resoluti  on  graphics 
workstations*  and  peripheral  equipment.  This  system 
will  be  used  to  provide  computer-based  instruction 
in  Structural  Geology.  This  equipment  also  will  be 
used  in  other  Geology  courses,  and  for  independent 
research  projects  by  advanced  undergraduate 
students .  The  Structural  Geology  component  will 
employ  a  software  package  developed  at  UT.  San 
Antonio* 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


^Tield  Geology  as  a  Faradigm  for  Earth  Science 
Instruction" 


Thirty  middle  school  teachers  from  the  public  and 
private  schools  of  Region  20  and  Norths ide 
Independent  School  District  in  the  San  Antonio. 
Texas  area  will  be  given  the  opportunity  to 
participate  in  a  graduate  sumimejr  institute  utilizing 
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COL^^CE  SCIEHCE  INSTRUMEHTATION 

Parlmal  A.  Patel 

University  of  Texas  San  Antonio 

San  Antonio^  TX 


VZE  8853283 
FYSe  $95,832 
Eloctrical  Eng 


**Dlgltal  Systems  Design  Workstations" 

This  project  permits  undergraduate  students  in  this 
institution ' ft  Engineering  program  to  study  Digital 
Design  in  a  state-of-the-art  environment .  The 
laboratory  that  supports  this  project  consists  of 
four  digi  tal  design  ^workstations.  Using  these 
workstations^  students  s;:e  exposed  to  a  broad  range 
of  simulation  capabilities «  including  standard 
component  modeling^  modeling  using  a  high-level 
language  and  physical  modelir.y  employing  actual  very 
large  scale  integrated  circuits.  Using  such 
computer-assisted  tools ^  students  obtain  practical 
exposure  to  complex  digital  design  and  analysis 
techniques . 

This  a^ward  i&  being  matched  hy  an  equal  dum  from  the 
grantee. 


and  to  strengthen  the  instrumentation  courses^  a 
high  sensitivity^  high  resolution  spectrof luoro- 
meter  is  being  used  in  Instrumental  Analysis  and  in 
Physical  Chemistry.  The  techni<]ue  is  easy  to  learn 
and  the  instrument  is  modestly  priced.  The 
tGChni<]ue  is  more  sensitive  than  absorption 
spectroscopy  and  is  providing  a  myriad  of 
applications  for  teaching  principles  through 
experimentation  rather  than  just  teaching  how  to 
turn  on  a  machine.  The  equipment  is  also  offering 
an  opportunity  for  ir.teresting  and  challenging 
undergraduate  research  projects . 

The  grantee  is  matching  the  award  from  non-Federal 
funds . 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  L.  Schmalzel 

University  of  Texas  $an  Antonio 

San  Antonio.  TX 


USE  3851970 
Fy88  $79,065 
Electrical  Eng 


COLLEGE  SCIENCE  INSTRUMENTATION 

Dennis  5.  Rushforth  USE  8852667 

University  of  Texas  San  Antonio  Fy68  $21,110 

San  Antonio.  TX  Chemistry 


"Enhancement  of  the  Teaching  of  Instrumental  Methods 
through  Fluorescence  Spectroscopy*' 

One  goal  of  experimental  instrumentation  courses 
should  be  to  tearh  students  of  Chemistry  how  to  use 
high  resolution  ^  high  sensitivity  e<]uipment . 
Students  should  have  the  opportunity  of  making 
measurements  near  the  limit  of  detectability  of  this 
type  of  instrument  and  be  re<]uired  to  do  it  well . 
Most  students  that  continue  in  Chemistry  will  find 
that  an  important  part  of  their  time  is  spent  either 
in  making  such  measurements  or  in  interpreting  them. 
Sadly,  students  are  often  taught  to  make  such 
measurements  on  older  e<]uipment  or  on  teaching 
e<]uiprr)ent .  Often  the  instrument  itself  is  the 
biggest  source  of  error  in  the  experiment  and 
students  learn  how  to  blame  the  instrument  rather 
than  use  it.  To  challenge  students  to  do  their  best 


''Integrated  PC- Instrument  Workstation  Laboratory" 

The  Senior'level  Electrical  Engineeririg  Laboratory 
facilities  at  this  institution  have  been  upgraded 
to  better  prepare  the  students  for  productive  roles 
in  industry.  This  project  provided  laboratory 
workstations  that  allow  students  to  integrate 
analysis  and  design  software  tools  with  measurement 
instrumentation.  The  integrated  workstations  allow 
the  faculty  to  not  only  cover  traditional 
electronic  circuit  problems  in  much  greater  depth, 
but  also  allow  coverage  of  a  much  broader  range  of 
topics.  The  major  components  of  the  workstation 
consist  of  the  Hewlett-Packard  PC  Instrumentation 
System^  an  60263'  based  AT  configured  with  a 
floating-point  co-processor  and  a  71-Mbyte  hard 
di^k,  and  the  ASYST  signal  analysis  software.  With 
the  workstations^  students  are  able  to  efficiently 
move  between  analysis  and  measurement  which 
facilitates  the  iterative  approach  to  circuit 
d^>sign .  An  add  it  ional  benefit  is  student 
familiarity  with  automated  measurement  systems 
similar  to  that  found  in  the  automatic  test 
environment  in  industry. 

This  award  is  being  matched  by  an  e<]ual  sum  from 
the  grantee. 
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1987 

Linda  J.  Preston 
Science 
Park  City  High  School 
Park  City,  UT 


talented  and  respected  group  of  astronomers  who 
will  serve  as  scientific  advisors  to  the  project. 
A  science  teacher  will  also  serve  on  the  advisory 
committee  to  ensure  that  development  of  the 
teacher's  guide  is  written  at  the  appropriate  grade 
level . 

To  supplement  the  star  program^  the  Hansen 
Planetarium  will  research.  design,  produce  and 
market  a  teacher ' s  guide  and  a  full -color 
educational  chart  on  galaxies. 


ERIC 


Steven  Cottrell 
Tiathematics 
Woods  Cross  High  School 
Woods  Cross,  UT 


19BB 

David  Pehrron 
Tiathematics 
Skyline  High  School 
Salt  Lake  City,  UT 


Dwight  G.  Brown 
Sci ence 
Bountiful  High  School 
Bountiful,  UT 


INFORMAL  SCIENCE  EDUCATION" 

von  Del  Chamberlain 
Hanaen  Planetarium 
Salt  Lake  City,  UT 


MDR  B550952 
FYB6  $67,BB2 
FYS?  $2B,BS4 
Astronomy 


"A  Nationally  Distributed  Planetarium  Star  Program 
and  Chart  On  Galaxies'* 

The  Hansen  Planetarium,  a  leader  in  the  planetarium 
field.  will  develop.  produce  and  distribute  ? 
4  5-minute  planetarium  program  about  galaxies,  the 
fundamental  building  blocks  of  the  universe.  Major 
efforts  to  translate  dat?  about  galaxies  for  the 
general  public  have  been  tew  and  planetaria  are  an 
ejttremely  effective  medium  to  pursue  this  effort. 

Based  cn  the  Hansen  Planetarium's  experience  in 
distributing  11  star  programs,  including  the  very 
successful  and  effective  program  "The  Universe  of 
Dr.  Einstein"  which  was  shown  in  over  66'> 
planetaria,  this  program  is  expected  to  be  used  by 
approximately  300  planetaria  reaching  several 
million  people.  The  program  will  be  written  by 
Timothy  Ferris,  author  of  the  best-seller  Galaxies. 
The     Hansen     Planetarium    has    recruited    a  highly 


TEACHER  ENHANCEMENT  PROGRAM 

James  S.  Cangelosi 
Utah  State  University 
Logan ,  UT 


T?E  B751300 
FYB7  $100,000 
FYBB  $135,205 
FYB9  $256, 9B9 
Mathematics 


'^Improvement  of  Middle  and  Junior  High  Math 
Teaching  Through  Materials  for  Inservice  Education 
Delivered  via  Telecommunications  Networks" 

This  two-year  project  will  design.  develop, 
produce,  and  evaluate  instructional  materials  for 
incorporation  in  inservice  programs  to  be  delivered 
to  underprepared  middle  and  junior  high  school 
mathematics  teachers  in  Utah  via  telecommunications 
networks.  The  materials  will  focus  on  the  specific 
needs  identified  by  the  Underprepared  Math  Teacher 
Assessment  Project  and  will  include:  <i)  video 
lecture  and  discussion  presentations  enhanced  with 
computer  graphics:  (2)  videos  of  model  less'ins 
conducted  by  ejtemplary  middle  and  Junior  high 
school  teachers;  (3)  videos  analyzing  problems  and 
situations  commonly  confronted  by  middle  and  junior 
high  school  math  teachers;  <4)  a  guidebook  with 
exercises,  explanations,  and  resource  information 
to  be  used  in  conjunction  with  the  videos.  These 
tapes  will  have  open  and  closed  caption  for  use  by 
Clearing  impaired  teachers. 

This  Utah  State  University  project  involves 
classroom  teachers,  local  school  districts,  Utah 
Office  of  Education,  and  national  review  boards . 
There  is  significant  cost  sharing  by  the  school 
districts,  the  State  of  Utah,  and  the  University. 


TEACHER  ENHANCEMENT  PROGRAM 

Patricia  Henry 
Maurice  J^  Burke 
Weber  State  College 
Ogden,  UT 


TPE  B65239B 
FY87  $14B,725 
Mathematics 


**Teaching  Middle  School  and  Junior  High  School 
Mathematics  Teachers  to  Use  the  Personal  Computer 
as  a  Teaching  Tool** 

This  school  system/ acadcmic/ATST  partnership  will 
establish  a  year-long  computer  science  program  for 
mat  .ematical    instruction    for   46    teachers    from  23 


394 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


middle/ junior  high  schools  in  the  Ogdcn,  Utah  area. 
The  immediate  goals  are  to: 

o       assist  experienced  teachers  develop  mastory  of 

BASIC    and    LOGO    for    mathematics    in  it  ruction 

under    the    exploration^     problem    solving  and 

demonstration  models: 
o       provide  two   teachers   from  each   school  with  a 

classrot>m        microcomputer,    modem   and  printer 

donated  by  AT&T: 
o        create  a  computer  educational   network  between 

the  middle/Junior  high  schools  and  Weh^r  State 

College  * 

o  establish  logistics  for  participating  teachers 
to  become  lead  teachers  of  in-£,crvice  computer 
workshops  for  their  colleagues. 

During  an  academic  year  and  intensive  six-week 
summer  program,  Weher  State  College  in  Utah  will 
provide  computer  labs  and  teach  courses/labs  for  23 
teams  of  two  teachers  (from  the  same  school)  located 
in  three  school  districts.  Eight  academic  credits 
will  be  awarded  for  coursework  on  the  use  of 
computers  in  middle/junior  high  school  mathematics 
classes,  and  the  development  of  workshops  to  be 
taught  by  the  participating  teachers .  While  taking 
these  courses  the  participants  will  use  the 
computers  in  their  classes.  There  will  also  be  a  hot 
line,  computer  network  and  classroom  clinics. 


College  will  contribute  an  anjount  equal  to  10%  of 
the  NSF  award. 


TEACHER  ENHANCEMENT  PROGRAM 

Patricia  Henry 
Weber  State  College 
Ogden.  UT 


TPE  8751845 
FY8S  $145,775 
Mathematics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Rondo  N.  Jeffery 
Weber  State  College 
Ogden,  UT 


USE  6750630 
FVe?  $10,027 
Physics 


^^Acquisition  of  Gamma-ray  Spectrometer  System  for 
Undergraduate  Nuclear  Physics  Laboratory*" 

Significant  revisions  have  recently  been  made  in 
the  curriculum  of  the  senior-level  modern  physics 
theory  course  at  weber  State  to  include  Nuclear  and 
Particle  Physics  as  a  distinct  subject  area .  A 
corresponding  change  in  the  Modern  Physics 
Laboratory  course  is  planned .  The  Physics 
Department  will  acquire  an  IBM-PC-based 
multi -channel  analyser  system  <MCA) ,  a  high 
resolution  HPGe  gamma-ray  detector,  and  fast  timing 
detectors,  with  associated  electronics  components 
for  this  nuclear  physics  lab.  This  will  permit  a 
wide  range  of  nuclear  experiments  to  b^  carried  out 
in  this  laboratory  that  are  not  currently  possible 
with  available  equipment .  In  addition  to  the 
laboratory  course ,  the  equipment  will  also  make 
possible  student  research  projects  in  nuclear  and 
solid  state  physics.  The  computer-based  HCA  will 
give  students  an  opportunity  to  work  with 
computer- inter faced  scientific  equipment  which  is 
invaluable  to  their  training  as  physicists. 


''(f/orkshop     for     Secondary     Matnematics  Teachers 
Content     and    Methods    Using     the    Computer    as  an 
Instructional  Tool" 


This  one-year  project  *  which  contains  strong 
components  in  both  mathematics  content  and 
methodology^  will  facilitate  the  use  of  computers  in 
middle  and  high  school  cla^^srooms.  Ten  superior 
secondary  school  mathematics  teachers  will  provide 
an  inservice  training  program  to  sixty  middle  and 
high  school  mathematics  teachers  from  Utah^  southern 
Idaho,  and  western  Wyoming.  Durln 1  an  intensive 
two-week  Slimmer  session^  these  ten  teacher-leaders 
will  offer  a  total  of  five  courses  in  the  structure 
of  the  number  system*  geometry,  algebra*  probability 
and  statistics*  and  discrete  mathematics .  These 
courses  will  combine  instruction  in  mathematics 
content  with  preparation  in  the  use  of  materials 
that  employ  the  microcomputer  as  a  teaching  tool . 
During  the  academic  year,  the  participants  will  be 
visited  by  the  PI  and  will  communicate  with  each 
other  via  an  existing  computer  network  that  contains 
hundreds  of  computer-based  classroom  activities. 

The  project  will  demonstrate  a  cost-effective  method 
of  conducting  inservice  programs  through  the  use  of 
teacher- leaders  as  instructors.  The  participants  * 
schools  will  provide  computers,  modems,  and  other 
support    for   the  computer   network*    and  Weber  State 


COLLEGE  SCIENCE  INSTRUMENTATION 

G.  Reed  Harchant 
l/eber  State  College 
Ogden.  UT 


USE  6750603 

Fya7  $50,000 

Industrial  Eng 


"Upgradin^T  an  Undergraduate  Engineering  Technology 
Process  Instrumentation  and  Control  Laboratory** 

This  project  is  to  set  up  a  process  instrumentation 
and  control  laboratory  within  the  industrial 
automation  laboratory.  Included  will  be  a  process 
control  simulation  system.  consisting  of 
simulators*  FID  controllers,  discrete  controllers* 
programmable  logic  controllers*  and  process 
simulation  microprocessors*  The  laboratory  will 
use  industrial  grade  instrumentation  and  IB^I  PC 
compatible  coinputers  to  insure  maximum  versatility 
and  compatibility.  The  students  will  thi's  learn 
control  techniques  ranging  from  PID  controllers  to 
discrete  systems  control  using  equipment  which  is 
found  in  industry. 


ERIC 
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APPLICATIONS  OF  ADVANCED  TECHNOLOGIES 


VERMONT 


James  B.  Olsen 

Eric  G*  Hansen 

WICAT  Education  Institute 

Provo,  UT 


MDR  8651554 
FVee  $339,063 
FYea  $  9,982 
Life  S<:;iences 


Presidential  Awards  for  Fjccellence 
in 

Science  and  Mathematics  Teaching 


"Interactive  Video  Technologi  es 
Assessment  and  Instruction"* 


for  Biology 


This  project  will  combine  existing  technologies  in  a 
way  that  is  designed  to  make  the  testing  of 
students'  a<:;hievements  in  biology  and  life  sciences 
precise  and  efficient .  The  technologies  involved 
include  the  latest  mi<:;rocomputer ,  interactive 
videodisc  and  CD-POH  containing  data  bases  of 
questions  and  instructional  materials  *  graphics , 
shared  disks  and  printers,  and  adaptive  testing.  The 
tools  developed  under  the  project  are  predicted  to 
ease  the  administration  ^nd  bookkeeping  burdens 
associated  with  the  creation,  administration  and 
scoring  of  high  school  science  assessment  and 
diagnostic  tests  and  to  provide  test  results  with 
prescriptions  to  text-based  curricula  for 
remediation  end  enrichment*  Diagnostic  tests  with 
automated  routing  to  high  quali  ty  videodisc-based 
instruction  will  also  be  provided.  The  prototype  to 
be  developed  and  tested  focuses  on  biology  and  life 
sciences  in  grades  7-12*  Once  the  concept  is  proven, 
WICAT  la  in  a  position  to  readily  extend  the  system 
to  high  school  courses  in  physics,  chemistry  and 
general  science. 

The  main  objective  of  this  project  is  to  tes'  the 
validity  of  the  adaptive  testing  approach  in  science 
to  determine  if  it  can  yield  time  improvements  of 
50%  to  70%  ds  obtained  in  mathematics. 

The  independent  evaluation  Is  expected  to  show,  in 
addition  to  decreased  testing  time ,  improved 
teaoher-made  tests  and  Improved  student  attitudes 
toward  science.  Results  will  be  disseminated  through 
publications  and  at  regional  and  national 
conferences  of  scidice  teachers  and  school  board 
members. 


1987 

Carolyn  M.  Silsby 
Science 
Montpelier  High  School 
Montpelier,  VT 


William  E^  Baker 
Ma  t  hema  t  i  cs 
Lamoille  Union  High  Sohool 
Hyde  Park.  VT 


1988 

Elizabeth  A.  Eainey 
Mathematics 
Shelburne  Middle  School 
Shelburne.  VT 


William  F.  Romond 
Science 
Colchester  High  School 
Colchester,  VT 


TEACHER  ENHANCEMENT  PROGRAM 

Margaret  G.  Ottijm 
Andrea  Bartlett 
Johnson  State  College 
Johnson,  VT 


TPE  8751711 
FVeS  $273,371 
Geology 


''Project  GEO:     Earth  Science  in  the  Middle  Grades'* 

Project  GEO  provides  a  sijpport  network,  requisite 
concepts ,  and  curriculum  materials  so  that  middle 
grade  teachers  from  six  rural  northern  Vermont 
communities  will  improve  their  teaching  of  earth 
science.  The  project  addresses  the  special  needs  of 
this  group  of  teachers,  many  of  whom  lack  training 
in  science  and  who,  due  to  location,  have  limited 
opportunities  for  professional  development . 

Participating  teachers  will  attend  a  graduate-level 
earth  science/curriculum  development  workshop  rfhlch 
will  provide  earth  science  concepts,  hands-on 
activities,  field  trips,  and  Instructional 
techniques .  Participants  will  receiver  (1)  a 
general  rock  and  mineral  collection:  (2) 
regionally-specific  rock  and  mineral  specimens,  (3) 
local  geologic  and  topographic  maps  and  field  trip 
guides;  (4}  field  collecting  equipment;  (5)  Earth 
Science  Handbook;  and  <6)  Curriculum  Guide,  all 
locally    developed    by    the    staff    of    the  project. 


ERIC 


4^G 


396 


NSF  DIRECTORATE  FOR  SCIENCE  AND  ENGINEERING  EDUCATION 


Lecture,  discussion,  laboratory  work,  and  f i«ld 
trips  will  be  scheduled  throughout  the  workshop. 
Principals  will  join  teachers  for  the  orientation 
and  the  first  two  days  of  instruction  so  that  they 
will  be  familiar  with  the  material  covered .  This 
involvement  by  principals  should  facilitate  the 
curricular  changes  that  will  result  as  a  consequence 
o£  this  program  and  provide  the  adntinistrative 
support  for  the  development  of  a  good  earth  science 
course  complete  with  laboratory  activities  and  field 
trips . 

During  the  year  following  the  course,  teachers  will 
receive  three  follow-up  visits  at  their  schools  from 
the  Project  GEO  Support  Ketwork.  This  Ketwork 
consists  of  Johnson  State  College  faculty  in  science 
and  education.  Vermont  Department  of  Education. 
State  Geologist  *b  Office.  Vermont  Natural  Resources 
Council.  Vermont  Geological  Society,  and  the  Vermont 
Institute  o£  Katural  Science.  Reunion  conferences  in 
the  winter  end  spring  will  allow  participants  to 
share  their  experiences  and  provide  feedback. 


operational  forecasting  and  student  projects.  Each 
work  station  will  consist  of  an  IBM  PC/AT  personal 
computer,  high  resolution  EGA  color  monitor,  and 
appropriate  comput  er  upgrades  (e.g.  memory 
expansion,  color  graphics  card'-  etc.),  which  will 
be  consistent  with  meteorological  data  supplied  by 
the  University  CX)rporation  for  Atmospheric  Research 
through  its  Unidata  program.  These  work  stations 
will  familiarize  students  with  modern  equipment  and 
greatly  improve  their  three-dimensional  perception 
of  atmospheric  conditions.  They  will  thus  improve 
undergraduate  education  in  meteorology,  as  well  as 
weather  data  dissemination  to  the  local  cotwnunity . 


COLLEGE  SCIEKCE  INSTRUMENTATIOK 

Jeffrey  H.  Byers 
Middlebury  College 
Middlebury.  VT 


USE  6852661 

FVea  sbi.ooo 

Physical  Sciences 


COLLEGE  SCIENCE  IKSTRUMENTATIOK 

Frederick  M.  Wiseman 
Johnson  State  College 
Johnson  t  VT 


USE  BS53297 
FVBS  $58,393 
Computers 


*'A  Computing  Center  for  Undergraduate  Science  and 
Mathematics" 

A  computing  facility  has  been  established  to  support 
curricula  in  Mathematics  and  the  sciences .  The 
computing  center ' s  mission  is  the  education  of 
students  in  computed  aided  data  analysis  and 
presentation  such  as  that  they  will  encounter  in  the 
workplace  and  i^  graduate  education.  The  close 
coupling  of  the  graphics-based  computing  facility 
and  a  series  of  courses  integrates  in  a  unique  way 
the  viewpoint  and  intellectual  ecumenism 
characteristic  of  small  colleges  with  the  data 
analysis  and  presentation  rigor  found  in  specialized 
programs . 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


"^Ku  clear  Magnetic  Resonance  Instruction  for 
Undergraduates" 

The  nuclear  magnetic  resonance  spectrometer  system 
is  used  to  introduce  undergraduate  Chemistry  and 
Physics  students  to  an  important  area  of  modern 
spectroscopy^  The  instrument  is  used  in 
Introductory  Organic  Chemistry.  Advanced  Organic 
Chemistryt  and  Quantum  Physics  courses.  This 
instrument  is  also  used  in  a  newly  developed 
integrated  laboratory  course  in  Inorganic. 
Analytical^  and  Physical  Chemistry.  Students  in  the 
senior  thesis  programs  in  Chemistry  and  Physics 
utilize  this  instrument  extensively,  and  thus  gain 
instrumental  experience  with  modern  equipment 
similar  to  that  they  will  encounter  in  industry  or 
graduate  school.  This  hands-on  experience  also 
enhances  understanding  of  the  theoretical  concepts 
introduced  in  the  lecture  portion  of  the  courses. 

The  grantee  provides  funds  for  this  project  that 
are  an  equal  match  for  the  KSF  award. 


COLLEGE  SCIEUCE  IKSTRUMEHTATICK 


TEACHER  PREPARATION  PROGRAM 

Richard  Dollase 
Middlebury  College 
Middlebury*  VT 


TPE  B850596 
FYSe  $49,953 
Chemistry 


Vlilliam  Fingerhut 
Lyndon  state  College 
Lyndonvillet  VT 


USE  B7 50236 
FYB7  $13,475 
Atmospheric 


"Modernizing  an  Undergraduate  Synoptic  Meteorology 
Laboratory" 

Lyndon  State  College  will  acquiie  modern  computer 
work  stations  that  analyze  and  dis^play  real-time 
weather  data — radiosonde  sounding,  weather  maps,  and 
satellite     pictures — for     classroom     instruction , 


"Creating  Models  for  Excellence  in  Science  and 
Mathematics  Teaching" 

A  conference  to  stimulate  science  and  mathematics 
faculty  at  outstanding  liberal  arts  colleges  to 
become  ac  tively  involved  in  the  scientific 
preparation  of  teachers  by  redesigning  science  and 
mathematics  courses  will  be  planned  and  convened  by 
the  Consortium  for  Excellence  in  Teacher  Education 
(CEXE)  and  Middlebury  College^  the  home  institution 
of    the    director    of    CETE .    Membership    in    CETE  is 
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comprised  of  the  following  institutions :  Brandeis 
University,  Brown  University,  Connecticut  College, 
Dartmouth  College,  Harvard  University,  Middlebury 
College,  Mount  Holyoke  Col lege ,  Princeton 
University ,  Smith  College,  Swart  hcnore  College, 
University  of  Pennsylvania,  Vassar  College, 
Wellesley  College,  Wesleyan  University^  and  Yale 
University.  The  conference  will  seek  to  produce 
collaboration  among  scientists,  mathematicians^  and 
educators  in  modernizing  course  contents 
incorporating  recent  educational  research  results, 
and  in  the  case  of  science  courses,  providing 
hands-on  experiences  at  CETE  and  3l  other  liberal 
arts  institutions  located  in  the  eastern  half  of  the 
United  States.  Participants  will  also  examine  other 
components  of  teacher  preparation  programs  and 
define  the  role  that  liberal  arts  institutions  have 
in  preparing  mathematics  and  science  teachers.  A 
major  report :  Undergraduate  Teacher  Education  and 
the  Liberal  Arts:  Creating  Models  of  Excellence  will 
be  published  as  a  result  of  the  conference.  The 
conference  should  result  in  strengthening  and 
deepening  science  and  mathematics  education  at 
liberal  arts  colleges.  Cost  shading  by  CETE  and 
Middlebury  College  is  12.6% 


INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


COLLEGE  SCIENCE  INSTRUMENTATION 

Stephen  J.  Ratcliff 
Middlebury  College 
Middlebury,  VT 


USE  6750416 
FY&7  $24,632 
Astronomy 


Katherine  A.  Stahl 
Eve  Pranis 

Natio;ial  Gardening  Assoc 
Burlington,  VT 


MDR  8851093 
FVee  $303,745 
Fy89  $367,197 
FY90  $237,056 
Biology 


"Grow  Lab: 
Classrooms'" 


Stimulating    Science    Inquiry    in  K-6 


The  National  Gardening  Association  will  provide 
teachers  with  a  familiar  teaching  medium,  an  indoor 
garden  laboratory^  to  excite  children  about  science 
inquiry.  Through  the  special  design  of  the  Grow 
Lab,  students  will  be  able  to  quickly  grow 
vegetables  and  flowers  through  full  life  cycles, 
from  seed  to  seed,  in  the  classroom.  This 
curriculum  encourages  the  integration  of  science 
with  other  subjects  in  each  classroom  day. 

The  purpose  of  Grow  Lab  is :  1)  to  establish  and 
reinforce  early  in  life  that  problem  solving  and 
scientific  inquiry  are  fun,  and  not  just  for 
scientists;  and  2)  to  teach  a  variety  of  science 
skills  and  concepts,  not  limited  to  plant  science^ 
using  plants  as  the  tool  with  which  young  children 
learn  to  make  sense  of  their  world .  The  National 
Gardening  Association  will  develop,  evaluate  and 
disseminate'  three  Grow  Lab  science  activity  guides 
for  elementary  and  middle  school.  Activity  kits,  a 
teacher  newsletter,  a  series  of  wall  charts,  a 
teacher  training  videotape,  an  extensive  Grow  Lab 
certified  instructor  program,  and  a  national 
marketing  plan  in  conjunction  with  Hubbard 
Scientific  will  also  be  completed. 


COLLEGE  SCIENCE  INSTRUMENTATION 


"^A  Hulti -Telescope  Observatory  for  Undergraduate 
Astronomy" 


Alan  J.  Fillip 
Norwich  University 
Northfield,  VT 


USE  8951451 
FY&8  $17,667 
Environmental 


A  new  astronomical  observatory  at  Middlebury  will 
provide  undergraduate  students  at  all  levels  with  an 
outstanding  experience  in  observational  astronomy. 
A  professional  quality,  computer-  controlled  16*inch 
reflecting  telescope  will  be  used  to  introduce 
beginning  astronomy  students  to  planets,  stars,  and 
galaxies.  More  experienced  students  will  use  this 
telescope  for  photometry  and  photography  in 
conjunction  with  ast  ronomy  courses,  while 
undergraduate  thesis  students  will  use  it  for 
research  projects  studying  variable  stars  or 
developing  new  instrumentation .  Three  new  6-inch 
telescopes  will  be  used  in  lower-level  astronomy 
courses  to  give  students  a  far  greater  opportunity 
for  observational  work  than  has  previously  been 
possible.  The  new  telescopes  and  associated 
instruments  will  enrich  the  entire  astronomy 
curr'iculum  at  Middlebury  College.  in  addition,  the 
new  observatory  will  become  a  community  resource 
through  public  viewing  nights  and  programs  for 
students  in  elementary  and  secondary  schools. 


"Environmental  Monitoring  Capability  for  Volatile 
Organic  Compounds" 

This  project  provides  the  Environmental  Engineering 
Technology  undergraduate  curriculum  at  this 
institutiOLi  with  the  laboratory  capability  to 
sample  and  analyze  low  concentrations  of  volatile 
organic  compounds  in  air,  water  and  soil.  The 
state-of-the-art  pollutant  monitoring  equipment 
which  students  use  include;  a  flame  ionization 
detector  gas  chromatograph,  a  thermal  desorber 
unit^  a  photoionization  detector,  a  volatile  and 
semi volatile  organic  sampling  train  and  personal 
and  ambient  air  sampling  devices .  This  equipment 
broadly  enhances  the  spectrum  of  instruments 
students  can  use  in  their  Air  Pollution.  Water 
Chemistry  and  Hazardous  Waste  laboratory  courses 
and  allows  them  hands-on  experiences  in  the  methods 
and  equipment  they  are  most  likely  to  use  early  in 
their  professional  careers. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


ERIC 
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COLLEGE  SCIENCE  IKSTRUMEKTATIOW 

Gregory  D.  Wight  USE  8750154 

Worwich  University  Fif87  $9,160 

Nortjificid*  VT  Environmental 


VIRGIKIA 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


"An  Undergraduate  Environmental  Honi  t  oring 
Laboratory  Data  Acquisition  System" 

The  objective  of  this  project  is  to  upgrade  the 
environmen  tal  moni  toring  laboratories  with  the 
addition  of  computer  controlled  data  acquisition  and 
statistical  analysis*  This  upgrade  will  result  in 
laboratory  experiences  for  the  student  which  are 
more  in  agreement  with  current  practice  in  industry 
and  the  regulatory  agencies.  Two  laboratories  will 
be  upgrad&d-'the  Air  Pollution  Laboratory  and  the 
Water  Chemistry  Laboratory.  Extensive 
instrumentation  already  exists.  and  the  added 
computer  equipment  will  facilitate  the  introduction 
of  statistical  analysis  to  the  laboratory  exercises 
and  supplement  a  recently  added  course  in 
mathematical  statistics. 


1987 

Rebecca  R.  Dewey 
Science 
Falls  Church  High  School 
Falls  Church,  VA 


Panayiotis  Pi  ttas 
Mathematics 
Heritage  High  School 
Lynchburg.  VA 


1988 

Patricia  A.  R^isdorf 
Mathematics 
Foxcroft  School 
Hiddleburg,  VA 


Patricia  Allen  Hourk^ 
Science 
St  Agnes  Episcopal  School 
Alexandria ,  VA 


rlETWORKS  PROGRAM 


Andrew  0,  Verdon,  Jr. 
Ronald  E.  Armstrong 
American  Geological  institute 
Alexandria.  VA 


TPE  9751777 
Fy87  $5,000 
Geology 


**Working  Conference  on  Earth  Science  Education" 

The  purpose  of  the  Working  Conference  is  to  have 
leaders  in  the  dif  ferent  fields  of  the  earth 
sciences  and  earth  science  education  develop  a 
structure  by  wjiich  a  network  of  experts  in  the 
earth  sci  ences  and  education  communi  ties  can 
address  unresolved  issues  in  earth  science 
education.  The  Working  Conference  is  a  necessary 
extension  of  the  1985  Conference  and  the  1986  Task 
Force  meetings.  Future  improvements  in  teacher 
preparation  and  state  certi  fi  cat  ion  raquire/nents^ 
in-»service  instruction,  curriculum  development*  and 
instructional  research  in  earth  science  education 
depend  on  the  resolution  of  these  major  issues  in 
earth  science  education. 
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NETIVORKS  PBOCRAM 

Andrew  J,  Verdon,  Jr, 
Marvin  E.  Kauffman 
American  Geological  Institute 
Alexandria,  VA 


NETWORKS  PBOGRAM 

TPE    6650519      Jack  A.  Gerlovich 
FY66  $9,950      Council  State  Sci  Supervisors 
Geology      Bichmond,  VA 


TPE  6751505 
FYd6  $111,160 
Networking 


"Conference  of  Eminent  Earth  Scient  ists  and 
Educators  for  the  Planning  of  a  K-12  Earth  Science 
EJucation  Framework" 

The  goal  of  this  conference  is  to  develop  a  K-12 
Earth  Science  Education  Framework.  Approximately 
twenty  geoscientists  representing  NASA,  NOAA,  USGS, 
and  NSF-Geoscience  research  programs,  twenty  earth 
science  teachers,  and  several  specialists  in  earth 
science  education  will  take  part  in  a  five-day 
conference  to  undertake  this  task.  A  pre -conference 
paper  will  be  prepared  by  each  scientist  delineating 
the  major  concepts  of  Planet  Earth  within  theiT 
field  of  expertise.  During  small  group  sessions  ac 
the  conference,  teachers  will  work  with  scientists 
to  identify  those  concepts  that  are  important  for 
all  students  and  those  that  should  only  be 
introduced  to  students  desiring  to  pursue  a  career 
in  one  of  the  sciences.  This  award  will  only  cover 
about  ten  percent  of  the  cost  of  this  conference. 
The  major  cost  of  the  conference  will  be  funded  by 
other  government  agencies,  publishing  companies, 
school  systems,  and  the  American  Geological 
Institute. 


''A  National  Computer  Conferencing  Network  for 
Science  Education:  PSI-NET** 

With  previous  NSF  funding  and  support  from  IBM,  an 
electronic  network,  PSI-NET,  has  been  established. 
The  network  links  all  state  science  supervisors  and 
is  accessible  by  the  NSF,  NSTA,  and  other 
organizations  concerned  with  school  science 
education.  This  system  will  now  be  extended  to 
science  teachers  in  six  states  to  test  the 
technical  feasibility  and  the  utility  of  this 
further  networking  through  a  single  system,  IBM 
will  continue  to  support  the  development  of  the 
system  technically,  A  committee  of  state  science 
supervisors  will  guide  and  evaluate  the  use  of  the 
system  in  the  six  trial  states  to  provide  a  basis 
for  deciding  on  the  desirability  of  extending  the 
network  to  science  teachers  in  all  states. 
Introduction  of  state  mathematics  supervisors  onto 
PSI-NET  will  also  be  initiated  to  evaluate  the 
utility  of  this  additional  extension. 

Cost  sharing  by  the  partners  will  total  159%  of  the 
NSF  funding. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Raouf  L.  Selim 

Christopher  Newport  College 

Newport  News,  VA 


USE  8750149 
FY67  $14,675 
Physics 


"A  Low  Temperature  Thermal  Measurement  System  for 
Undergraduate  $tudent3*' 

The  Department  of  Physics  at  Christopher  Newport 
College  will  establish  a  laboratory  for  the 
measurement  of  the  thermal  properties  of  materials 
at  low  temperatures.  The  aim  of  the  project  is 
twofold.  It  will  provide  industrial-quality 
equipment  with  which  seniors  can  design  the  system, 
giving  them  critical  experience  with  the  principles 
taught  in  their  digital  electronics  courses , 
Furthermore,  by  using  this  system,  students  will 
investigate  experimentally  the  low  temperature 
phenomena  that  they  have  studied  in  their 
fundamental  courses  In  thermodynamics ,  modern 
physics  and  solid  state.  The  requested  equipment 
includes  a  temperature  controller,  digital  meters 
and  current  sources,  and  a  diffusion  pump.  The 
equipment  will  be  used  in  conjunction  with  a 
closed-cycle  helium  refrigerator  the  department 
already  owns.  With  the  automated  system  students 
will  measure  resistivity  and  specific  heat  in  the 
temperature  range  of  10-300  Kelvin, 


YOUNG  SCHOLARS 

Bobert  M,  McCombs  BCD  8850177 

Jeane  J.  Dughi  FYBZ  $42,340 

$arah  J.  ward-Petroske  FY69  $42,342 

Joseph  E.  Browne  Life  Sciences 

Arthur  J,  Butt 

Eastern  Virginia  Medical  Authority 
Norfolk,  VA 


"Young  $cholars  Program" 

In  1986,  the  Eastern  Virginia  Medical  School  and 
the  Norfolk  Public  School  $ystem  initiated  a  Magnet 
High  School  for  the  Health  Professions,  targeted 
toward  minority  students.  The  Young  Scholars 
Program  adds  a  logical  and  important  dimension  to 
the  program  by  introducing  the  students  to  career 
opportunities  in  the  sciences  as  well  as 
emphasizing  the  ethics  of  science  and  scientific 
method  In  small  group  problem  solving  conferences. 
The  students  participate  in  research  projects  in 
the  life  sciences  under  the  direction  of  EVMS 
faculty.  These  research  projects,  initiated  during 
the  summer  phase,  continue  through  the  academic 
year.  Students  continue  their  research  laboratory 
experience  during  all  three  years  of  the  Magnet 
High  School  Program. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Stephen  L.  Rabin 
Mary  E.  Key 

Educational  Film  Center 
Annandale^  va 


MDR  3651076 
FYee  $400,414 
$183,379 
Chemi  stry 


"The  Uorld  of  Chemistry  Secondary  School  Project" 

The  World  of  Chemistry  Secondary  School  Project 
(UCSS)  i&  a  distinctive,  cost-effective,  educational 
package  for  use  as  supplementary  materials  for 
secondary  schools,  based  upon  materials  developed 
for  a  college-*level  courfje  which  was  principally 
funded  by  the  Annenberg/CPB  project .  The  materials 
will  include  a  set  of  20  modules  on  chemistry,  which 
can  be  used  for  basic  to  honors-level  first 
chemistry  courses .  Each  module  will  comprise  a  15- 
minute  video  tape  with  accompanying  written 
materials  of  a  majtimum  of  five  pages  per  module.  The 
written  materials  will  be  published  as  a  loose  leaf 
Instructional  Manual  to  provide  for  easy 
duplication .  Each  video  module  wi II  illustrate  and 
highlight  a  given  concept  or  idea  in  a  multi-faceted 
way;  at  the  molecular  level  wi  th  two  and  three 
dimensional  graphics  and  stat e-of -^the-^art  animation; 
at  the  macro  level  through  laboratory  demonstrations 
and  suggested  in-class  activities  for  students:  at 
the  very  broad  macro  level  through  industrial 
applications  and  practical  problem  solving  by 
scientists  and  engineers:  and  at  another  macro  level 
through  relating  concepts  to  everyday  life,  such  as 
bio-medical  applications,  food  preparation .  and  the 
environment , 

High  achool  chemiatry  couraes  have  long  been  in  need 
of  revisions  and  revi tali^ation .  In  addition,  many 
schools  have  severely  curtailed  laboratory 
ejtperimenta  due  to  financial  and  liability  issues. 
These  materials  will  address  both  problems  by 
providing  ejtcell  ent  supplementary  and  current 
information  in  the  area  of  chemistry.  Where 
laboratory  activities  are  minimal  to  nonexistent . 
the  portrayal  of  experiments  and  practical 
applications  will  help  fill  a  serious  gap.  The 
developmental  process  is  being  modeled  on  a  proven 
process  used  by  the  successful  project.  Adaptations 
of  the  Mechanical  Universe  and  Beyond. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Herbert  J.  Sipe.  Jr. 
Hampden -Sydney  College 
Hampden  Sydney.  VA 


USE  8750395 

rye?  $10,550 

Chemistry 


"Atomic  Absorption  Spectrometry  for  a  Pro ject -Based 
Laboratory  Program" 

Modern  atomic  absorption  spect  romet ric  (AAS) 
techniques  are  being  incorporated  into  the 
pro j  ect-based  laboratory  program  in  the  Chemi  st  ry 
Department  at  Hampden -Sydney  College ,  through  the 
recent   acquisition  of  a  computer -controlled  atomic 


absorption  system.  The  addition  of  this 
instrumentation  to  current  holdings.  and  its 
instructional  use.  further  encourages  attitudes  of 
resourcefulness  and  independence  in  undergraduate 
students  who  can  now  profit  fully  from  the  spectrum 
of  scientific  instrumentation  available.  Realistic 
laboratory  experiences  are  provided,  beginning  in 
the  freshman  and  sophomore  years  and  continuing 
with  increasing  i  jphistication  to  activities  in  the 
research-  style  junior/senior  advanced 
laboratories. 


TEACHER  PREPARATION  PROGRAM 

Dianne  Robinson 
Robert  D.  Bonner 
Hampton  University 
Hampton,  VA 


TPE  3652086 
FY36  $126,846 
FY37  $135,339 
Fy3e  $134,579 
Fy39  $107,920 
Fy90  $  96.545 
MidSch  Science 


**Model  Program  for  the  Preparation  of  Middle  School 
Science  Teachers" 

Hampton  University  will  develop  a  five-year  model 
program  for  the  preparation  of  middle  school 
science  teachers.  This  model  program  will  involve 
the  development  of  one  new  mathematics  course, 
three  new  science  courses,  and  the  modification  of 
six  existing  science  courses  in  the  first  three 
years .  year  four  and  five  will  focus  on  course 
evaluation  and  revision.  selection  of  mentor 
teaches .  development  of  field  placement ,  and 
student  teacher  experiences.  The  science  content 
requi  rement  s  being  proposed  sa ti  sf i  es  NSTA 
recommendations  for  middle  school  teachers. 

In  an  attempt  to  recruit  minority  students  into 
teaching.  Hampton  University.  which  has  a 
predominately  black  student  body,  will  work  closely 
with  high  school  science  teachers  and  will  mount  a 
powerful  recruitment  campaign  within  its  student 
body.  It  is  projected  that  within  five  years  more 
than  106  students  will  be  enrolled  in  the  middle 
school  science  teaching  program. 

This  project  represents  a  cooperative  effort  among 
the  academic  departments  of  science  education, 
biology,  chemistry,  physics,  and  computer  science. 
Faculty  from  each  department  will  be  involved  in 
course  development  and  evaluation ,  Public  school 
personnel  will  also  be  involved  as  members  of  an 
advisory  committee,  as  mentor  teachers,  and  in  the 
planning  and  implementation  of  in-school  preservice 
teaching  experiences. 
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COLLEGE  SCIENCE  IMSTRUMENTATIOM 


COLLEGE  SCIENCE  INSTRUMENT AXIOM 


Sandra  Boatman 
Hoi 1 ins  College 
Hollins  College, 


USE  B750360      Daniel  H.  Downey 
FY67  S7,160      James  Hadison  University 
Biology      Harrisonburg,  Vh 


USE  B750124 
FYe7  S19,992 
Chemistry 


""Electrophoretic  Equipment  for  Improving  Under- 
graduate Biology  and  Chemistry  Programs" 

Elect rophoretic  equipment  is  being  used  to  improve 
undergraduate  Biology  and  Chemistry  laboratories 
associated  with  courses  in  Biochemistry,  Molecular 
Genetics  and  with  the  Undergraduate  Research 
program.  Among  the  major  new  instruments  acquired 
through  this  award  are  vertical  and  horizontal  slab 
gel  and  transfer  electrophoretic  apparati  <with 
their  respective  power  supplies),  a  scanning 
densitometer,  transilluminator  and  photodocumenta- 
tion  equipnient .  Their  purchase  is  making  it 
possible  for  the  undergraduate  women  in  these 
classes  to  gain  e^cperience  with  techniques  that  are 
central  to  modern  Biology,  Biochemistry  and 
Molecular  Biology,  and  for  the  College  to  continue 
to  provide  instruction  and  research  experience  at  a 
high  experimental  level. 


"Experimental  Nuclear  Chemistry  in  the  Under- 
graduate Curriculum" 

Equipment  needed  to  implement  a  course  in  nuclear 
chemistry  has  been  recently  acquired  by  the 
Chemistry  Department  at  James  Madison  University. 
An  alpha  spectrometer,  a  gamma  spectrometer,  and  an 
analyzer  system  were  among  the  items  included.  The 
availability  of  this  system  provides  chemistry 
majors  (and  minors).  pre-medical,  and 
pre-engineering  students  with  training  in  modern 
nuclear  measuring  techniques  involving  pulse  height 
measurements  for  alpha  and  gamma  particle 
spectrometry.  Along  with  teaching  basic  concepts, 
the  use  of  nuclear  counting  equipment  for  neutron 
activation  analysis ,  environmental  monitoring, 
medical  applications  and  selected  applications  of 
technical  and  social  merit  is  included. 


FACULTY  ENHAHCEMENT 

Benjamin  A.  DeGraff 
James  Madison  University 
Harrisonburg,  VA 


USE  BB54235 
FY8e  $16,051 
Chemistry 


""Chemical  Applications  of  Lasers  Workshop" 

James  Madison  University  will  offer  a  week-long 
workshop  for  college  and  university  faculty.  The 
workshop  will  focus  on  lasers  and  their  application 
to  solving  chemical  problems.  The  offering  will 
consist  of  a  one  week  intensive  e^cposure  to  both  the 
theory  and  practical  application  of  laser  technology 
to  areas  of  interest  to  all  branches  of  chemistry. 
The  course  will  include  (1)  lectures  on  the 
fundamentals  of  lasers  and  related  topics,  <2) 
laboratory  e^cperiments  to  illustrate  the  principles 
presented  in  lectures,  (3)  lectures  and  laboratory 
experiments  dealing  with  current  applications  of 
lasers  to  chemically  interesting  problems,  and  (4) 
an  opportunity  to  engage  in  a  special  project  of 
interest  to  the  participant,  the  technology  of  which 
will  be  transportable  to  the  participant's  home 
institution,  A  major  feature  of  this  workshop  is  to 
provide  exposure  to  laser  technology  at  a  level 
appropriate  lor  incorporation  at  the  undergraduate 
level  * 


In  addition 
institutions 
expenses . 


to  the  NSF  funds ,  participants' 
will     provide    about     25%     in  travel 


COLLEGE  SCIENCE  IM STRUM EWTATX CM 

Glen  C.  Gustafson  USE  6851274 

James  Madison  University  FYBB  $24,30B 

Harrisonburg,  VA  Geography 


"Modernizing  the  Geography  Laboratory  Experience 
with  ERDAS" 

This  pro j  ect  provides  for  purchase  of  an 
e0386-based  computer  workstation,  ERDAS  satellite 
imaging  hardware  and  software,  and  associated 
computer  peripherals ,  This  equipment  will  be  used 
to  improve  instruction  in  lower-  and  upper-division 
Geography  courses.  Students  will  be  trained  in  the 
use  of  modern  digital  imaging  techniques  in  remote 
sensing.  In  addition ,  advanced  undergraduate 
students  will  use  the  equipment  for  special 
proj ects. 

The  grantee  will  match  the  NSF  equipment  award  with 
an  equal  amount  of  funds ,  and  will  provide 
additional  support  for  faculty  training. 


COLLEGE  SCIENCE  IMSTRUMEMTATIOM 

Gerald  R.  Taylor,  Jr. 
James  Madison  University 
Harrisonburg,  VA 


USE  B851396 
FYSa  $11-600 
physics 


"Computer  Interfacing  for  Advanced  Undergraduate 
Physics  Laboratories'* 

The  grantee  will  purchase  two  microcomputer -based 
control  and  data  acquisition  systems,  a  digital 
picoammeter ,    two   autoranging   digital  multimeters. 


ERIC 
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and  a  bipolar  power  supply/amplifier.  This  equipment 
will  be  used  to  improve  instruction  in  upper^ 
division  Physics  Laboratory  courses,  and  by  advanced 
undergraduates  in  independent  research  projects. 
Students  will  use  these  instruments  to  control  and 
analyze  data  from  selected  modern  Physics 
experiments  and  in  some  newly  developed  plasma 
physics  experiments. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


yOUNG  SCHOLARS 

Edward  C.  Keller,  Jr. 
Marine  Science  Consortium 
Wallops  Island,  VA 


PCD  8850019 
FY88  $82,037 
FY88  $82,037 
Life  Sciences 


*'Pre-College  Marine 
Impaired  Students'* 


Science     for     young  Hearing 


This  residential  projt^ct  is  designed  to  expose 
outstanding  young  precollege  hearing  impaired 
students  (in  grades  8  and  9)  to  the  interdiscipli- 
nary study  of  Marine  Science.  Thirty  hearing- 
impaired  students  are  given  a  four-week  educational 
program  involving  lecture,  hands-on  field, 
laboratory,  and  research  experiences.  Ihe  program  is 
located  at  the  wallops  Island  Marine  Science 
Consortium  at  Wallops  Island,  Va. 


COLLEGE  SCIENCE  INSTRUMEHTATION 

Rosemary  Hubbard  USE  8852723 

Marymount  College  of  Virginia  FY88  $11,^07 

Arlington,  VA  Biology 


"Computer-Interfaced  Physiology  Equipment  for  an 
Undergraduate  Teaching  Laboratory" 

This  project  is  part  of  an  overall  plan  to  improve 
laboratory  instruction  in  the  Biological  Sciences 
through  the  introduction  of  modern  computer- 
interfaced  equipment .  The  plan  develops  the 
following  areas:  (1)  the  introduction  of  more 
quantitative  physiological  experiments,  (2)  the 
improvement  of  instruction  involving  computers,  (3) 
the  application  of  the  computer  to  data  gathering 
and  analysis  and  to  simulating  scientific 
phenomena,  and  (4)  the  introduction  of  student 
research.  The  course  which  accrues  the  greatest 
benefit  from  these  developments  is  Anatomv  and 
Physiology.  However ,  the  equipment  requested  is 
being  utilized  in  all  Biology  courses  where 
appropriate. 

Because  this  college  enrolls  women  primarily  and 
because  these  women  in  science  pursue  careers  in 
medicine,  teaching,  nursing  and  research,  the  main 
benefit  of  these  modem  instruments  is  to  provide 
women  with  stronger  qualifications  for  continuing 
graduate  studies  or  for  entering  science-based 
careers. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources . 


COLLEGE  SCIENCE  INSTRUMENTATION 

Elizabeth  H.  Hairfield 
Mary  Baldwin  College 
Staunton,  VA 


USE  8851924 
FY88  $31,250 
Chemistry 


"Enhancement  of  the  Curriculum  through  GC^MS" 

A  Hewlett-Packard  5890A/5870B  gas  chromatograph  with 
a  mass  selective  detector^  including  ion  gauge,  data 
system  and  software  is  being  utilized  in  this 
project.  Nearly  80%  of  the  student  research  in 
Chemistry ,  Biology  and  Psychology  is  being 
facilitated,  with  at  least  60%  of  the  science  majors 
learning  the  principles  and  some  applications  of 
this  important  analytical  method .  The  young  women 
are  being  better  prepared  to  enter  graduate  school 
and  the  work  force  in  science.  Significant  student 
research  is  being  produced  and  disseminated  through 
presentations  at  professional  meetings  and  in  the 
appropriate  technical  journals. 

The  grantee  is  matching  the  award  from  non-Federal 
sources. 


COLLEGE  SCIENCE  IHSTRUMEMTATIOH 

Steve  R.  Hampton 

Mary  Washington  College 

Fredericksburg,  VA 


USE  87S0661 
FY87  $9,365 
Psychology 


"Broadening  Opportunities  for  Undergraduate 
Laboratory  Research  in  Psychology** 

The  psychology  students  will  be  provided  with 
exposure  to  a  variety  of  basic  scientific 
laboratory  situations  involved  in  the  experimental 
study  of  behavior,  A  computerized  biofeedback 
system  designed  to  measure  human  physiological 
responses  (skin  resistance,  muscle  activity,  heart 
rate  and  brain  waves)  Is  providing  students  with 
the  opportunity  to  study  experimentally  and 
clinically  significant  phenomena  such  as 
conditioning,  emotionality,  stress,  anxiety  and  the 
effects  of  therapeutic  interventions  such  as 
biofeedback .  Additionally,  four  custom  circuit 
cards,  complete  with  interface  relays  and  switches, 
are  being  used  in  conjunction  with  the 
microcomputers  and  other  hardware.  The  devices  are 
designed  specifically  for  the  psychology  laboratory 
and  are  facilitating  the  integration  of  the 
microcomputers    into    the    undergraduate  laboratory 
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couraea.  Such  integration  provides  students  with 
first  hand  experience  in  using  computers  to  control 
experiments  and  record  and  store  data.  The 
equipment  is  also  being  used  in  support  of 
undergraduate  student  research  projects. 


YOUNG  SCHOLARS 

William  C,  Allgyer 
William  S,  Harris 
Mountain  Empire  Comm  College 
Big  Stone  Gap,  VA 


BCD  6650294 
FY68  $20, 714 
FY89  $20,714 
Mathematics 


"Magnet  $chool  Strengthening  Grant" 

This  program  is  part  of  the  Virginia  Governor '  s 
School  Program,  which  offers  students  enrichment 
activities  beyond  those  available  in  the  regular 
school  programs .  Mountain  Empire  Community  College 
Young  Scholars  Program  strengthens  its  current 
summer  enrichment  program  in  math  and  science  for 
high  school  juniors  and  seniors. 

Referred  to  locally  as  the  ^lagnet  School,  this  four 
week  program  features  hands-on  scientific  and 
mathematical  investigation,  including  overnight 
field  trips  to  science-related  facilities  and 
locations .  Real -world  environmental  and  ecological 
problems  are  studied  and  innovative  teaching  methods 
are  utilized.  Students  are  selected  from  the 
seventeen  high  schools  in  the  College' s  service 
area .  High  School  teachers  also  participate  in  the 
summer  program.  They  are  exposed  to  non-traditional 
instructional  methodologies ,  update  their  knowledge 
in  the  fields  of  science  and  mathematics  and 
contribute  to  improved  communica  tions  and 
cooperation  between  the  high  schools  and  the 
College. 


Mathematics  (NCTH) .  with  the  support  of  the 
Mathematical  Ass  jciation  of  America  (MAA> .  will 
select  40  delegates  to  lCME-6  whose  travel  will  be 
partially  subsidized  and  who  will  submit  a  written 
summary  of  the  Congress  activities .  Those  reports 
along  with  invited  papers  by  selected  individuals 
will  serve  as  a  basis  for  a  monograph  on  Congress 
activities  that  will  be  published  by  NCTM*  Articles 
will  be  prepared  by  the  Awards  Committee  to  be 
submitted  for  publication  in  NCTM  and  MAA 
newsletters  and  journals  with  a  combined 
circulation  of  nearly  70, 000 .  Presentations  on 
Congress  proceeding  will  be  arranged  at  various 
NCTM  meetings . 

The  necessity  to  gain  mathematics  education  on  a 
global  basis  cannot  be  too  strongly  emphasized. 
Problems  in  education  appear  to  be  more  universal 
than  previously  thought.  The  sharing  of  solutions 
among  nations  is  vital  if  we  are  to  develop  the 
most  effective  cures  in  mathematics  education . 
Attendance  at  this  Congress  by  mathematics 
educators  from  the  United  States  and  subsequent 
publications  will  provide  invaluable  information  to 
those  persons  concerned  with  the  current  state  of 
education  in  mathematics,  an  area  of  significance 
in  future  political  and  economic  areas. 


STUDIES  AMD  ANALYSES 

Mary  Lindquist 

Catherine  A.  Broun 

Thomas  P.  Carpenter 

Edward  A.  Silver 

Jane  0.  Swafford 

National  Council  of  Teachers 

of  Mathematics 
Best on,  VA 


OSPA  8652477 
FY87  $122,772 
Studies 


""NCTH  Interpretative  Reports  of  the  Fourth  NAEP 
Mathematics  Assessment 


INSTRUCTIOWAL  MATERIALS  DEVELOPMENT  PROGRAM 


James  Gates 

National  Council  of  Teachers 

of  Mathematics 
Reston,  VA 


MDR  8751432 
FYe7  $61,648 
FY88  $  2,000 
Mathematics 


"Dissemination  of  Information  from  Sixth 
International  Congress  of  Mathematical  Education" 

The  International  Congress  on  Mathematical  Education 
(ICHE)  is  the  most  important  forum  for  exchanges  of 
scientific  information  among  scholars  in  mathematics 
education.  The  Sixth  ICME  will  be  held  on  July  17  - 
August  3,  1966  in  Budapest ,  Hungary.  Given  the 
current  crises  in  mathematics  education,  it  is 
essential  that  the  United  States  be  well  represented 
by  key  mathematics  educators  and  that  information 
about  the  Congress  be  widely  disseminated  among  cur 
nat ion ' s  mathematics  educators  and  educational 
leaders .     The    National     Council     of     Teachers  of 
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The  National  Council  of  Teachers  of  Mathematics 
(NCTM)  has  been  responsible  for  the  interpretation 
and  dissemination  of  the  results  from  the  first 
three  national  mathematics  assessments  conducted  by 
the  National  Assessment  of  Educational  Progress 
(NAEP) .  This  project  calls  for  interpretation  and 
dissemination  of  the  fourth  mathematics  NAEP 
assessment  by  a  NCTM  committee.  This  effort  is 
prompted  by  the  following  considerations.  (1)  The 
majority  of  the  extant  interpretative  reports  were 
based  on  the  second  assesisment  and  are  out  of  date. 
(2)  New  types  of  data  and  new  trend  analyses  are 
available.  There  is  currently  a  critical  need  for 
a  careful  interpretation  of  these  data  to  inform  an 
NCTM  project  in  setting  standards  for  K-12 
mathematics  curriculum  and  instruction. 

Based  on  an  in  depth  analyses  of  the  raw  NAEP  data, 
a  detailed  profile  of  students  -  performance  in 
mathematics  and  a  description  of  school  and 
instructional  variables  which  could  influence  :his 
performance  will  be  prepared.  In  addition,  the 
trend   analyses   over   the   four  assessments  wiM  be 
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interpreted.  Through  reports  and  presentations, 
these  findings  will  be  disseminated  to  a  wide 
audience  including  classroom  teachers, 
administrators,  teacher  educators,  researchers,  and 
the  general  public::. 


Donald  C.  Weinert 

National  Society  of  Professional 

Engineers 
Alexandria,  VA 


RCD  3B03021 
FYaS  3100,000 
Engineering 


"Hat  ional  High 
Competition" 


school     Engineering  Design 


The  proposed  National  Engineering  Design  Competition 
(NEDC)  is  a  pilot  projecL  providing  an  engi -peering 
design  experience  for  hi  gh  school  students  working 
in  teams.  The  purpose  of  this  activity  is  to 
encourage  and  support  students  who  are  interested  in 
pursuing  careers  in  engineering^.  technology, 
science,  and  mathematics. 

State  and  local  level  competitions  wixl  be  held  and 
will  focus  on  the  application  of  science  to  real 
problems .  Professional  engineers  wi II  provide 
mentoring,  using  tutorial  seminars,  for  teachers  and 
students .  The  competition  will  provide  information 
and  an  experience  to  help  the  student  gain  a  better 
understanding  and  appreciation  for  engineering. 

This  project  is  co- funded  with  the  NSF  Directorate 
for  Engineering. 


public  school  systems,  business  and  industry,  and 
civic  and  professional  associations.  During  the 
first  year,  a  set  of  activities,  based  on  :jcience 
and  mathematics  experiences,  and  desi<^ned  to 
nurture,  encourage  and  motivate  minority  students 
are  being  implemented.  These  include  Saturday 
Academies  of  Science.  held  at  Norfolk  State 
University,  Hampton  University,  and  Old  Dominion 
University,  for  seventh  and  eighth  grade  students 
conducted  on  six  successive  Saturdays  in  the  fall 
anf]  repeated  again  in  the  spring.  Forty  students 
are  involved  in  each  Academy,  for  a  total 
enrollment  of  240.  Parents  are  especially  urged  to 
attend  the  orientation  session  at  each  Academy, 
Topics  in  mathematics,  physical  sciences  and  the 
life  sciences  are  covered  and  activities  are 
designed  in  a  participatory  mode.  The  culmination 
of  Academy  activities  will  be  a  region-wide  science 
fair  to  be  held  at  Norfolk  State  University.  A 
series  of  three  colloquia  designed  for  precollege 
teachers,  to  complement  the  Saturday  Aca deir.i e±j ,  are 
being  held-  one  on  each  campus  for  40-60  precollege 
terichers.  The  colloquia  are  sequential  in  nature 
with  themes  of:  Sensitizing  Educators  to  Phobias  it\ 
Science;  Innovative  Concepts  to  Promote  interest  in 
Science;  and.  Future  Implications  for  Science. 
Plans  for  the  second  year  and  beyond  will  expand 
the  activities  to  include  the  undergraduate  level. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Walter  Wimbush  USE  3351740 

NO.  Virginia  Comm  College  FYS3  $10,730 

Alexandria,  VA  Physics 


"Microcomputer  ^s  a  Learning  Tool  in 
graduate  Physics  Laboratory  " 


the  Under- 


USE  3850624 
FYe3  $103,391 
Fy39  SIOO.OOO 
Minority  Center 


CAREER  ACCESS  OPPORTUNITIES 

Jesse  C.  Lewis 
Larry  Mattix 
Jacob  Becher 
Robert  D.  Bonner 
Lillian  B.  Myers 
Norfolk  State  University 
Norfolk^  VA 


"Minorities  Institute  for  Regional  Access  to  Careers 
Leading  to  Engineering  and  Science  (MIRACLES)" 

This  prototype  project  includes,  in  the  first  y'.::r 
of  operation,  several  activities  to  strengthen 
minority  education  at  the  precollege  level,  it  was 
cooperatively  developed  by  Norfolk  State  University, 
Hampton  University.  Old  Dominion  University^  and  the 
C  *operati ve  Hampton  Roads  Organizations  for 
Minorities  in  Engineering  (CHROME) ,  a  non-profit 
planning,  coordinating,  and  advocacy  organization  of 
higher  education  institutions,  government  agencies. 


i1ie  use  of  a  computer  as  a  laboratory  Instrument  is 
fast  becoming  a  standard  within  the  undergraduate 
Physics  laboratory,  it  is  important,  however,  that 
the  computer  not  be  used  to  merely  mechanize  data 
gathering  and  analysis,  virtually  replacing  the 
student  in  the  lab  and  leaving  him  as  a  passive 
agent.  This  project  will  develop  innovative  ways  to 
use  the  computer  to  allow  the  stude.it  to  have  a 
deeper  intellectual  experience  in  the  lab-  Using 
commercially  available  computer  interfaces^  the 
students  will  be  instructed  in  the  use  of  the 
computer  hardware  and  software.  They  will  then  be 
encouraged  to  devise  variations  of  standard 
undergraduate  Physics  labs  using  the  computer  to 
acquire  the  data  and  then  to  analyse  the  data. 

The  computers  will  be  interfaced  with  airtracks  and 
photo- reflective  sensors,  as  well  as  existing 
transducers  and  sensors. 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal 
sources. 
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TEACHER  ENHANCEMENT  PROGRAM 

Jacob  Becher 

R.Lee  Kernell 

Ian  D.  Howard 

Old  Dominion  University 

Norfolk,  VA 


TPE  3751746 
FYSa  S437.706 
Elem  Science 


**Hagional  Institute  for  Teachers  of  Science  in 
Grades  4,  5,  and  6  in  Tidewater  Virginia"" 

Regional  Institute  for  Teachers  of  Science  in  Grades 
4f  5f  and  6  in  Tidewater  Virginia  is  a  three-year 
sequential  prograin  to  upgrade  the  qualifications  of 
40  upper  elementary  grade  science  teachers  in  six 
cooperating  school  districts  in  the  Tidewater  area. 
In  the   first   two  y^^^^  of  program  there  is  a 

strong  emphasis  on  improving  the  physical  science 
background  and  teaching  skills  for  thfY  participants. 
This  ia  done  through  two  six-week  summer  workshops 
with  follow'up  academic  year  seminars,  in  the  third 
year  of  the  program  35  of  the  teachers  will  be 
selected  to  participate  in  a  six^week  leadership 
program  designed  to  permit  them  to  provide 
in-service  training  to  other  elementary  school 
teachers  within  the  Tidewater  area. 

This  program  will  serve  an  area  with  a  high  minority 
teacher  and  student  population.  Approximately  65%  of 
the  participating  teachers  will  be  from  minority 
groups,  and  approximately  90%  of  the  participants 
will  be  female.  The  program  includes  a  very  strong 
evaluation  component  which  will  seek  to  measure  the 
effect  of  the  prograin  on  students  as  well  as 
teachers.  The  participant  teacher!^  will  assist  in 
the  design  and  implementation  of  evaluation 
instruments.  Likewise.  the  participating  school 
districts  have  agreed  to  implement  in-service 
support  following  the  completion  of  the  project. 


through  lab  activities  and  group  discussions*  Women 
and  minorities  that  are  underrepres&nted  in  i^cience 
have  the  opportunity  to  interact  with  role  models 
who  are  scientists  and  engineers.  This  project 
enhances  participant  appreciation  for  science, 
provides  guidance  in  career  planning,  and  helps 
participants  assess  their  potential  for  success  in 
fields  involving  applications  of  physics. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Billie  J.  Farrier 
Radford  University 
Radford,  VA 


USE  3351763 
FYe3  $13,035 
Chemistry 


"Fourier  Transform  Infrared  Spectroscopy  in  the 
Undergraduate  Laboratory" 

A  Fourier  Transform  Infrared  Spectrometer  is  being 
purchased  for  use  by  the  undergraduate  students  as 
a  part  of  their  educational  program.  This 
instrumental  technique  is  widely  used  in  both 
industrial  and  educational  appl i cat ions.  The 
Fourier  transform  technique  with  its  computer 
interface  provides  a  method  for  analyzing  a  wider 
range  of  samples  with  a  greater  sensitivity  than  is 
possible  with  ordinary  infrared  instruments.  Prior 
to  the  purchase  of  this  instrument ,  the  students 
could  not  become  proficient  in  this  technique.  The 
teaching/research  sensitive  instrument  that  is 
being  acquired  is  enhancing  the  laboratory 
experience  of  the  students. 

The  grantee  is  matching  the  award  from  non^Federal 
sources. 


YOUNG  SCHOLARS 


COLLEGE  SCIENCE  INSTRUMENTATION 


R.Lee  Kernell 

Jacob  Becher 

Janis  V.  Sanchez-Hucles 

Old  Dominion  University 

Norfolk,  VA 


RCD  8&S0137 
FVeS  $35,735 
Fye9  $3  5,735 
Physics 


"Exploration  of  Careers  in  Applied  Physics  and 
Engineering  for  Students  in  Grades  9.  10,  and  11" 

A  science  career  awareness  institute  at  Old  Dominion 
University  offers  motivated  students  in  grades  9 . 
10.  and  11  the  opportunity  to  explore  a  variety  of 
careers  involving  applications  of  physics.  Emphasis 
is  placed  on  careers  in  applied  physics,  engineering 
( ci vi 1 .  elect  ri cal  and  mechanical) .  physical 
oceanography,  chemistry,  astronomy,  computer  science 
and  mathematics ,  and  science  education .  This 
four-week  summer  residential  program:  (1)  provides 
classroom  enrichment  experiences  to  enhance  the 
knowledge  of  participants  in  applied  physics  and  (2) 
fosters  meaningful  interactions  between  participants 
and  practitioners   in    the  areas  of  applied  physics 


Eugene  V.  Gourley 
Radford  University 
Radford,  VA 


USE  6750261 
FY87  $25,500 
Biology 


"Environmental  Chambers  to  Improve 
graduate  Biology  Curriculum'' 


the  Under- 


A  con t rolled-environmental  room  with  two  chambers 
procured  with  assistance  from  this  award  is 
enabling  Biology  students  to  develop  a  better 
underst  anding  of  experimental  design .  The 
laboratories  in  which  these  new  facilities  are 
being  used  are  designed  to  give  the  students 
handrj-^on  experience  in  manipulating  environmental 
variables .  This  provides  them  with  a  better 
understanding  of  the  effects  of  the  various 
envi  ronmental  factors  on  the  physiology  and 
behavior  of  organisms^  bS  well  as  helping  them  to 
improve  their  investigative  skillf;.  Courses  to 
which  these  chambers  are  contributing  fresh 
opportunities  for  student  originnlity  and 
creativity     Include     Animal     Physiology,  Plant 
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Physiology*  General  Ecology  and  Vertebrate  Zoology* 
as  well  as  Independent  Research.  Since  the  school 
is  located  in  the  Appalachian  Mountains,  numerous 
local  mountain  species  of  fish*  amphibians,  reptiles 
and  small  mammals  will  be  employed  in  these  studies. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lucien  T,  Uinegar  USE  3750408 

Randolph-Macon  College  FY87  $12,564 

Arbland.  VA  Psychology 


ERLC 


COLLEGE  SCIENCE  INSTRUMENTATION 

Gernd  H.  Kuennecke 
Radford  University 
Radford.  VA 


USE  875008& 
FY67  $50,000 
Geology 


"Automated  Land  Resources  Inventory  and  Analysis 
System" 

Radford  University  will  purchase  an  automated  land 
resources  inventory  and  analysis  system  and  field 
surveying  equipment.  The  data  acquisition,  data 
analysis,  and  geographic  information  systems  with 
their  peripheral  hardware  and  software  components 
will  be  used  by  undergraduate  students  at  Radford 
University  as  part  of  their  educational  program. 
These  inventory  and  analysis  systems  are  used  by 
scientists  in  many  fields  {geography.  remote 
sensing,  urban  and  regional  planning,  environmental 
protection ,  civil  engineering.  transportation 
planning.  etc)  and  are  now  being  employed  by 
private  firms.  governmental  agencies,  academic 
research  institutions,  and  educational  institutions. 


COLLEGE  SCIENCE  INSTRUMENTATION 

George  F.  Sj.  agna.  Jr. 
Randolph -Macon  College 
Ashland.  VA 


USE  8750772 
FYe7  $7,536 
Astronomy 


^'Introductory  Astronomy  Lahoratory  Upgrade" 

The  Randolph-Macon  physics  department  will  improve 
the  laboratory  component  of  its  Introductory 
Asfr^n^mv  cfforir.q  ty  unifying  Llic  c^titji.  iuiice  aLOur.d 
a  central  thirm*  ,  The  purchase  of  key  i*:ems  of 
laboratory  an'i  observatory  equipment  will  focuS  the 
educational  task  on  the  range  of  observing  tools  and 
techniques  available  in  modern  visible-  light 
astronomy.  Experiments      in  photography, 

spectroscopy,  and  photometry  will  te  offered.  Each 
method  will  be  studied  in  an  indoor  laboratory 
setting  to  Provide  sufficient  skill  development 
prior  to  applying  the  techniques  in  the  college 
observatory.  The  project  will  add  laboratory 
spectrometers,  a  telescope-*nounted  p hot (Mne t r .  and  a 
computer  for  instrument  control  to  the  equipment 
already  available. 


''Statistical  Computing  in  Undergraduate  Psychology" 

The  integration  of  statistical  computing  into  the 
psychology  curriculum  is  providing  substantial 
improvement  in  the  quality  of  instruction  in 
statistics  and  methodology,  and  an  increase  in  the 
quality  and  quantity  of  reseLrch  being  conducted  by 
the  psycholi^gy  majors ,  A  mi cl  ^computer  laboratory 
is  being  established  for  statistical  computing  to 
be  used  predominately  in  three  research  ci^urses 
designed  as  part  of  a  recent  curricular  revision. 
The  activi  ties  are  increasing  the  student 's 
understanding  of  science,  and  ^re  contributing  to 
the  preparation  of  scientists  and  policy-makers  who 
have  a  more  sophisticated  appreciation  of  the 
research  process. 


COLLEGE  SCIENCE  INSTRUMENTATION 
Dennis  M.  Goff 

Handolph-Macon  Woman's  College 
Lynchburg.  VA 


USE  8750734 
FYS?  $20,008 
Psychology 


"Development  of  physiological  Psychology 
Psychophysiology  Laboratory  Facilities" 


and 


The  purpose  of  this  project  is  to  develop 
facilities  which  give  undergraduates  experience 
with  a  range  of  laboratory  procedures  that  are 
curr  ^tly  unavailable.  This  project  is  part  of  a 
more  comprehensive  adjustment  in  the  psychology 
department  *3  curriculum  which  will  reestablish  an 
emphasis  on  laboratory  experiences.  The  laboratory 
in  physiological  psychology  is  providing  experience 
with  both  tr.iditional  methodologies  and  psycho- 
physiological  methodologies.  laboratory  course 

in  developmental  psychobiology  is  being  added  to 
the  curriculum  to  take  advantage  of  the  improved 
animal  facilities.  The  equipment  is  being  used  to 
upgrade  the  laboratory  in  introduction  to 
psychology  and  is  available  for  senior  students  to 
use  in  their  independent  projects. 


INFORMAL  SCIENCE  EDUCATION 

William  U.  Walton 
Patricia  A,  McNamara 
$cience  Museum  of  Virginia 
Richmond,  VA 

"Common  Sense/Science  Sense: 
Physical  Sciences*" 


MDR  6S52301 
FY87  $4S8,945 
Museums 


An   Exhibit    in  the 


The  Ccience  Museum  of  Virginia  proposes  to  develop, 
a  4.000  square  foot  exhibition.  Common 
Sense/Science  Sense  that  will  explore  visitors ' 
pre-existing  conceptions  of  the  physical  world  from 
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the  E>ersE>ectivG  of  recent  research  in  cognitive 
science*  Using  the  subject  areas  of  Light  and 
Seeing,  Forc^  and  Motion,  Waves  and  Patterns,  and 
Matter  and  Molecules,  the  museum  will  research 
common  misconceE>tions  of  scientific  E>rinciples  that 
are  barriers  to  learning  before  develOE>itig  more  than 
45  exhibit  moOules  that  address  these  naive  views  by 
encouraging  visitors  to  first  eXE>lore  and  then 
modify  their  own  conceptions  in  ways  that  lead  to 
more  powerful  and  effective  explanations  of  physical 
phenomena , 

Research  into  museum  visitors'  existing 
preconceptions  will  be  combined  with  formative 
evaluation  of  exhibit  unit  prototypes  to  insure  that 
the  resulting  exhibits  are  effective*  Collateral 
educational  mai-^rials  will  be  developed,  and  project 
results  will  be  widely  disseminated  through  research 
and  professional  communications,  publications,  and  a 
conference  for  museum  professionals. 

The  Science  Museum  of  Virginia  has  an  excellent 
professional  staff  with  extensive  experience  in 
educational  materials  development  and  exhibition 
design,  ^*he  museum  has  been  a  leader  in  tie  use  of 
formative  evaluation  in  exhibition  develop'  ent ,  and 
an  educational  research  evaluation  specialist  on  the 
museum  staff  is  co-'E^I  on  this  project. 


being  identified  in  grades  6-  10,  and  a  guidance 
staff  person  will  be  assigned  to  each  student  to 
develop  an  appropriate  high  school  course  plan. 
During  the  first  year  of  the  project ,  the  Center 
Director  and  appropriate  SVCC  personnel  work 
closely  with  Longwood  College  and  Virginia 
Commonwealth  University  (VCU)  to  develop  an 
articulation  transfer  agreement  from  SVCC  to  those 
institutions,  Upon  completion  of  their  in-residence 
requirements  for  a  teaching  credential,  students 
are  placed  in  schools  within  their  county  of 
residence  for  student  teaching.  Students  who 
successfully  complete  the  teaching  program  at 
either  Longwood  College  or  VCU  will  be  given 
priority  consideration  for  positions  available  in 
th^ir  resident  county. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Joanne  Rosinski 
Sweet  Briar  College 
Sweet  Briar,  VA 


USE  8852144 
FY33  $3,400 
Biology 


**Equipment  for  Undergraduat 
Culture  Laboratories" 


:  j.^.it  Cell  and  Tissue 


This  is  an  innovative  project  that  will  explore  the 
application  of  sigjiificant  new  work  in  cognitive 
science  to  informal  science  learning  in  museums. 
Beyond  the  350,000  annual  museum  visitors  that  will 
belief  it  directly,  the  results  of  this  project  will 
be  of  great  interest  and  of  potentially  widespread 
influence  in  the  design  of  educational  exhibitions. 


CAREER  ACCESS  OPPORTUNITIES 
John  J.  Cavan 

Southside  Virginia  Comm  College 
Alberta,  VA 


USE  8850607 
FY38  $90,105 
Minority  Center 


With  equipment  procured  through  this  project,  new 
laboratory  exercises  using  plant  cell  and  tissue 
culture  are  being  introduced  into  courses  in  Botany 
and  Cell  Biology.  These  exercises  exposie  students 
to  an  important  ores  of  the  plant  sciences  which 
currently  is  making  significant  contributions  to 
the  field  of  Biotechnology.  Students  use  techniques 
such  as  phase  and  fluorescence  microscopy  to  follow 
the  stages  of  .'development  as  isolated,  individual 
plant  cells  are  induced  to  produce  new  tissue,  and 
eventually  to  give  rise  to  whole  new  plants,  Thii; 
process  vividly  demonstrates  to  students  the 
exci  tement  of  working  with  plant  systems  and 
stimulates  interest  in  further  work  in  the  plant, 
sciences  an    area    into   which   additional  wom^.^ 

need  to  be  recruited. 


'Development  of  the  Southside  Virginia  Community 
College  Minority  Opportunity  Center  for  Science  and 
Mathematics*" 

This  model  project  is  designed  to  encourage 
p^ecolle, e  minority  students  (Grades  8-12)  to 
consider  careers  in  science  and  mathematics  teaching 
at  the  precollege  level.  Activities  t^i ng 
implemented  include  identifying  minority  students  in 
their  junior  atjfl  senior  ye?irfi*  wh<^  ?shOw  ir^^^r^^t  in 
and  promise  of  becoming  teachers,  and  who  show 
potential  for  attending  college:  encouraging  the 
graduating  seniors  among  them  to  attend  sununcr 
school  at  Southside  Virginia  Community  College 
(SVCC)  to  make  up  as  many  deficiencies  as  possible-- 
thosc  seniors  can  then  enroll  in  the  full  university 
parallel  curriculum  at  SVCC  in  Lhe  fall  semester. 
Those  juniors  identified  by  the  same  criteria  niay 
make  up  their  deficiencies  during  the  summer  and 
throughout  the  academic  year  at  SVCC.  A  special 
counseling  process  will  also  be  initiated  for  them, 
including  a  minority  mentor/advisor  from  the  school 
faculty.  In  addition,  minority  students  with  an 
interest  in  and  potential  for  becoming  teachers  are 


ERIC 


The  project  holds  promise  for  developing  into  a 
model  that  could  be  adopted  widely  in  other 
institutions.  The  grantee  institution  is  matching 
the  NSF  award  with  an  equal  sum  obtained  from 
non -Federal  sources. 


TEACHFP  ENHANCEMENT  PPOGRA.M 

Charles  D.  Little 
University  of  Virginia 
Charlotte  -  /ille,  VA 


TPE  8517816 
FY86  $74,000 
FY87  $71 ,000 
Fyee  $61,420 
Biology 


**Cell  Surface:  Extracellular  Matrix  Interactions 
During  Development'' 

The  jui|>plementary  funds  requested  will  be  used  to 
support  a  high  school  science  teacher  in  his  lab 
for  two  summer  months ,  The  teacher  will  be  given 
training  in,   and  expected  to  make  use  of,  several 
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of  th^'  current  techniques  in  use  in  the  lab* 
including  SDS-poiyacryi amide  gel  electrophoresis , 
imtnunochemical  techniques.  embryo  staging  and 
dissection.  and  light  microscopy.  He  will 
participate  in  the  ongoing  work  of  the  lab  in  the 
preparation  of  antibodies  to  cell  surface  receptors 
for  extracellular  glycoproteins*  He  will  also  carry 
out  an  independent  project  purifying  chicken 
laminin. 

The  high  school  teacher  will  experience  research 
first  hand  in  a  productive  lab  working  on  the  basic 
biology  of  heart  development. 

This  project  is  co-funded  with  the  KSF  Directorate 
for  Biological  and  Behavioral  Sciences. 


TEACHER  ENHANCEMENT  PROGRAM 

ft.  Bruce  Martin 
Bascom        Deaver.  Jr. 
University  of  Virginia 
Charlottesville.  VA 


''University  of  Virginia 
Teachers'  Inijtitute'* 


TPE  B751252 
FYe?  $121,840 
Physics 


High     School  Physics 


This  Teacher  Enhancement  project  uill  increase  the 
content  background  and  teaching  skills  of  43 
precollege  physics  teachers  in  Virginia  through  a 
three  week  summer  workshop  held  et  the  University  of 
Virginia  in  each  of  the  next  two  years,  A 
representative  sample  of  the  target  population  was 
intimately  involved  in  the  development  and  design  of 
the  workshop.  The  workshop  content  will  emphasize 
modern  topics  in  physics  and  the  use  of  i-he  computer 
as  an  instructional  tool. 

The  workshop  staff  will  provide  acad<*inic  year 
follou'up  in  the  classrooms  of  the  pa*-  cicipating 
teachers  and  through  one  or  t^ore  formal  group 
meetings  during  the  academic  year.  A  resource  book 
of  inexpensive  physics  demonstrations  suitable  for 
the  high  school  classroom  will  be  another  outcome  of 
the  workshop.  School  districts  of  participating 
teachers  will  assure  funds  to  provide  the  materials 
and  equii>m<^nt  ncci^^iary  for  the  teachers  to 
implement  th«  new  topics  in  their  physics 
instruction. 


ihfohmal  science  education 

Barry  W.  Fox 
William  Christy 
Susan  Gilley 
Michael  Clifford 
Joseph  Hoffenberger 


»DR  3651632 
FYe?  $60*676 
FYee  $49*423 
FYe9  $27*751 
Marine  Science 


Virginia  Cooperative  Extension  Service 
Petersburg.  VA 


"Four-H  Marine  and  Aquatic  Education  Programs'* 

The  4-H  organization  of  Virginia  is  developing  a 
Marine  and  Aquatic  Education  Program  with  a  strong 
field  study  componei*t  for  youngsters  ages  five 
through  nine.  They  plan  to  reach  these  young  people 
through  local  and  community  4-^H  clubs  and  in  summer 
camps .  One  part  of  the  program  is  aimed  at  the 
handicapped  and  development  of  strategies  to  meet 
their  special  needs .  Other  components  of  the 
program  include  volunteer  training  of  high  school 
students  and  adult  leaders  and  e  series  of  publica» 
tions  with  emphasis  on  "hands-on**  activities.  There 
is  a  strong  national  <?issemi  nation  plan  and* 
through  a  national  survey,  the  Virginia  4-H  have 
determined  that  27  state  4-H  organizations  are 
interested  in  adapting  this  program. 

The  4  -H  organization  is  the  largest  youth 
organization  in  the  United  States  with  a  membership 
of  4.3  million  young  people.  They  have  a  strong 
network,  both  urban  and  rural,  witn  minorities 
representing  22%  of  the  membership.  53%  are  female 
and  63%  are  under  11  years  of  age.  The  Virginia  4-H 
mirrors  the  national  picture  but  with  a  slightly 
more  rural  membership. 

This  project  provides  an  opportu'xity  to  strengthen 
science  learning  outside  of  the  formal  education 
system  by  supporting  a  test  project  in  marine 
education .  Over  the  Fiext  three  years  the  project 
will  be  tested  with  33. 500  youngsters  and  500 
(Adults.  The  program  will  then  be  expanded  to  all 
115. 4  67  Virginia  members  as  well  as  a  strong 
outreach  effort  to  the  national  membership* 


TEACHER  ENHANCEMENT  PROGRAM 

D.  Rae  Carpenter.  J''. 
Virginia  Military  Institute 
L^xln^Lun.  VA 


TPE    64704  55 
FYe5  $192.ti03 
K\tt7  $  ;/*077 
Physics 


The  excellent  needs  assessment .  the  commitment  of 
the  school  districts,  the  servicing  of  a  distinct 
area  of  need,  the  relationship  of  the  project  to 
other  related  initiatives  in  the  state  of  Virginia, 
and  the  ejttensive  follow-up  during  the  academic  year 
by  the  staff  are  positive  features  of  this  project. 


"Honors  Workshop  -  Demonstrations  for  Physics  and 
Math" 

Virginia  Military  Institute  (Vni)  will  conduct  a 
three-week  workshop  to  honor  and  enrich  outstanding 
high  school  physics  teachers  in  grades  10-12 
throughout  the  United  States .  Selection  of 
participants  will  be  made  by  the  Committee  on 
Physics  in  High  Schools  of  the  American  Asisociation 
of  Physics  Teachers .  Selection  *-^riteria  include 
teaching  effectiveness  and  enthusiasm,   interest  in 
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dissemination^  and  in  motivating  students  in  science 
as  evidenced  by  leadership  of  workshops ^ 
publication^  presentation  of  papers  and  other 
participation  in  professional  societies^  and 
activities  within  the  school  division. 

Patterned  after  VMX ' s  nationally  known  physics 
demonstration  course^  sessions  will  include  seeing 
and  producing  new  classroom  demonstrations,  subject 
matter  enrichment  with  more  complex  demonstrations* 
sharing  demonstrations  with  other  invitees,  and 
participating  in  science  Olympics  and  skills 
building  activities.  Mathematical  concepts  basic  to 
physics  will  be  introduced  via  demonstrations. 


RESEARCH  IN  TEACHING  AND  LEAHNINC 


Hilda  Sorko 
Catherine  A, 
Margaret  A, 


Brown 
Ei senhart 
Robert  G,  Underhill 
Virginia  Polytechnic  Institute 

and  State  University 
Blacksburg,  VA 


**Learning  How  to  Teach  Mathematics; 
of  Novice  Teachers'  Instructional 
Actions'* 


MDR  8652476 
ms  $131,996 
Fye9  $132,665 
Fy90  $  67,014 
Mathematics 


The  Evolution 
Decisions  and 


By  identifying  two  or  more  master  teachers  from  a 
state  able  to  communicate  the  new  techniques  upon 
their  return  home^  a  nucleus  of  resource  persons 
will  be  initiated  which  will  disseminate  the 
techniques  of  physics  demonstrations  as  an  exciting 
way  of  teaching  secondary  students. 


COLLEGE  Science  ih$trumentation 

Daniel  Y,  Pharr 

Virginia  Military  Institute 

Lejtington*  VA 


USE  3651885 
FY88  $10,650 
Chemistry 


**Fourier  Transform  Infrared  for  Chemistry** 

Fourier  Transform  Infrared  (FTIR)  Spectroscopy  is 
being  introduced  into  the  undergraduate  curriculum. 
The  use  of  an  FTIR  affects  more  laboratory  courses 
than  any  other  instrument  that  could  be  purchased  by 
the  department.  In  General  Chemistry  the  students 
are  being  introduced  to  the  matching  of  an  unknown 
spectra  with  a  library.  The  characteristics  and 
theory  of  FTIR  are  being  studied  in  Instrumental 
Analysis ,  The  quantitative  ar,d  qualitative  aspects 
are  being  used  in  Organic,  Qualitative  Organic, 
Polymer  Chemistry  and  in  the  undergraduate  research 
program.  Physical  characteristics  of  chemical 
bonding  and  kinetics  are  being  studied  in  Physical 
Chemistry  and  Inorganic  Synthesis,  The  students  are 
gaining  a  deeper  appreciation  and  broader 
perspective  of  modem  high  technology  which  should 
increase  their  enthusias^i  for  Chemistry,  The 
technique  which  is  widely  used  in  industry  and 
graduate  research  is  allowing  the  students  to  have 
hands-on  experience  using  a  computer  cotitrolled  data 
itanipulation  device  that  is  one  thousand  times 
faster  than  a  dispersive  infrared  instrument. 

The  grantee  is  matching  the  award  from  nori-Federal 
sources , 


This  project  will  investigate  the  relatively 
unexplored  area  of  how  beliefs ,  knowledge , 
decisions  and  actions  of  people  in  the  process  of 
becoming  middle  school  teachers  of  mathemaicics 
change  during  their  training  and  first  year  of 
teaching  as  they  begin  to  make  the  transition  from 
novices  to  experienced  teachers.  In  conceiving  the 
study^  these  investigators  bring  together  the 
concepts  of  (1)  teacher  beliefs  and  knowledge,  <2) 
decisions  and  instructional  strategies  used  by 
teachers  ^  and  ( 3 )  environmental  in  f luences 
including  both  contextual  and  social  factors 
present  in  the  schools  where  teachers  study  and 
work.  These  are  used  to  form  a  framework  for 
understanding  the  changes  over  time  in  the  manner 
in  which  new  teachers  identify  and  respond  to 
situations  in  which  problems  and  opportunities 
arise  during  instruction.  The  study  will  employ  a 
case  s  tudy  approach  to  describe  the  detail  and 
complexity  of  the  succession  of  decisions  and 
actions  of  novice  teachers  during  the  final  year  of 
preservice  preparation  and  first  year  of  teaching 
middle  school  mathematics.  Particular  attention 
will  be  given  to  the  ways  these  teachers  plan, 
implement,  and  reflect  upon  the  mathematics 
instructional  units  they  teach. 


STUDIES  AND  ANALYSES 

Edgar  L,  Edwards,  Jr. 

Va  State  Department  of  Education 

Richmond,  VA 


OSPA  8651512 
FY86  $74,469 
FYS?  $82,004 
FY83  $41,050 
Studies 


**A  Model  for  Stat.f^w-IrJ^  Math^^mnti  f^n  Af^R^^ssm^nt-  in 
Virginia  Based  on  the  Second  International 
Mathematics  Study"" 

This  is  a  thrt  :i-year  project  to  develop  a 
state-level  model  for  the  International  Mathematics 
Assessment.  The  state  of  Virginia  is  designing  and 
conducting  a  comprehensive  survey  of  the  eighth  and 
twelfth -grade  .na  thematics  programs  for  the 
Commonwealth  of  Virginia  and  for  twc^  selected 
school  divisions  within  the  Commonwealth.  The 
f  inding±  --'ill  be  used  to  identify  strengths  and 
weaknesses  of  the  mathematics  curriculum  at  the 
state  and  division  levels ,  in  light  of  SIKS  data 
available  on  the  National  and  international  levels. 
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The  resulting  information  will  be  taken  into  account 
in  curriculum  reform  activities  In  the  Commonwealth. 
This  application  of  the  SIMS  methodology  is  escpected 
to  provide  a  powerful  model  for  assest^ing 
mathematics  programs  that  will  be  used  elsewhere 
within  Virginia  and  could  have  utility  in  other 
state  and  regions  of  the  United  States,  as  well. 


VIRGIN  ISLAKdS 


COLLEGE  SCIENCE  INSTRUMENTATION 
Lynn  Rosenthal 

College  of  the  Virgin  Islands 
Charlotte  Amalie,  VQ 


USE  3750923 
FY97  $17,510 
Multi disciplinary 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  A*  Pleva 

Washington  and  Lee  University 

Lexington,  VA 


USE  8750106 
FY37  $30,350 
Chemist ry 


*'Nuclear  Magnetic  Resonance  Spectroscopy** 

The  recent  acquisition  of  a  nuclear  magnetic 
resonance  (NMR)  spectrometer  by  the  Chemistry 
Department  at  Washington  and  Lee  University  is 
affording  students  additional  opportunities  to 
become  familiar  with  a  broad  spectrum  of  modern 
instrumental  techniques*  Specific  applications  of 
NMR  spectroscopy  have  been  incorporated  into 
<luantitative  analysis,  organic  chemistry,  organic 
qualitative  analysis,  instrumental  analysis,  and 
biochemistry.  In  addition.  NMR  is  used  extensively 
in  the  undergraduate  research  participation  program, 
which  has  been  a  strong  emphasis  in  the  Department 
for  many  years. 


"Computer  Graphics  Laboratories  for  Dynamic 
Modeling  and  Visualization  of  Mathematical  and 
Scientific  Systems** 

The  College  of  the  Virgin  Islands  will  help  its 
science  and  mathematics  students  better  to 
visualize  mathematical  functions  relationships, 
and  develop  a  quantitative  intuition  for  the 
dynamic  behavior  of  systems  and  the  effects  of 
changes  to  systems,  cognitive  skills  which  are 
difficult  to  impart  in  classroom  situations.  The 
use  of  more  powerful  hardware  with  good  graphics 
capabilities  and  an  icon  user  interface,  coupled 
with  availability  of  general  tools  for  student 
exploration,  provides  an  environment  where  these 
skills  can  be  acquired.  This  project  will  provide 
student  labs  equipped  with  such  facilities  for  use 
in  all  science  and  mathematics  programs*  and  enable 
the  College  to  enrich  its  science  students ' 
learning  experiences  and  increase  their  escposure  to 
new  computing  techniques .  The  college  will 
purchase  Macintosh  graphics  computers,  networking 
hardware,  and  software. 


ERIC 
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WASHINGTON 

Presidential  Awards  fot  Excellence 
in 

Science  and  Mathematics  Teaching 


1987 

Jeffrey  Horse 
Sci ence 
Charles  Wright  Academy 
Tacoma ,  WA 


Thomas  Seidenberg 
Mathematics 
Eisenho^^er  Senior  High  School 
Yakima,  WA 


1933 

Lynn  I,  Sedgwick 
Mathematics 
Woodinville  High  School 
Woodinville*  WA 


Patrick  G.  Ehrman 
Science 

A  C  Davis  Senior  High  School 
Yakima ,  WA 


COLLEGE  SCIENCE  INSTRUMENTATION 

Norman  H,  Wolford  USE  3651476 

Central  Washington  University  Fy33  $49,839 

Ellensburg,  WA  Electrical  Eng 

**An  Integrated  Approach  to  Microprocessor  and 
Microcomputer  Education** 

This  project  provides  two  state-of-the-art 
microcomputer  systems  to  replace  obsolete  PDP-11 
minicomputers  and  associated  first  generation 
microprocessor  trainers.  These  systems  are 
networked  to  a  basic  and  an  advanced  microprocessor 
training  laboratory.  Each  laboratory  incorporates 
12  workstations;  consisting  of  a  terminal ,  an 
Educational  Computer  Board  and  a  solderless 
breadboard  for  experiments.  The  basic  laboratory 
uses  an  3-bit  microprocessor  and  is  used  to 
instruct  Electronic  Engineering  Technology  majors 
and  non-ma jors;  including  future  technology 
education  teachers.  The  advanced  laboratory  is  used 
to  provide  instruction  in  microprocessor  systems  to 
the  four-year  graduates  of  the  Electronic 
Engineering  Technology  and  the  Industrial 
Electronics  Programs  ^  This  laboratory  upgrade 
significantly  Improves  the  quality  of  education 
offered  by  the  Department  of  Industrial  and 
Engineering  Technology  by  proving  common  equipment 
throughout  the  laboratory  program  and  increased 
laboratory  productivity  through  better  hardware  and 
software  reliability . 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SC^  ^'NCE  INSTRUMENTATION 

William  C,  Smith  USE  3750132 

Central  Washington  University  FY87  $50,000 

Ellensburg,  WA  Geology 


COLLEGE  SCIENCE  INSTRUMENTATION 

Michael  A.  Brzoska  USE  6750650 

Eastern  Washington  University  FY97  S8,052 

Cheney,  WA  Mechanical  Eng 


"Undergraduate  Instruction  in  Geographic  Information 
Systems** 

The  Geographic  Information  Systems  Laboratory  at 
Central  Washington  University  provides  computer 
hardware  and  software  support  for  geographic 
information  systems  applications,  allowing  users  to 
store,  retrieve,  display,  manipulate  and  analyze 
maps  and  other  spatial  data,  A  state-of-the-art  tool 
for  data  processing  in  the  earth  sciences  and  in 
resources  management  tieidc,  the  GlS  Lab  heretofore 
has  been  used  primarily  as  a  research  facility; 
equipment  needed  for  purposes  of  undergraduate 
instruction  has  been  lacking^  The  University  is 
buying  a  Masscomp  computer  system,  3  color  and  6 
monochrome  terminals,  software,  and  communications 
hardware  *  By  providing  necessary  equipment ,  the 
project  will  enable  the  University  to  realize  the 
GIS  Lab's  great  potential  as  an  undergraduate 
teaching  facility,  and  thereby  respond  to  growing 
student  interest  reflecting  the  rapid  expansion  of 
GiS  application  in  academic  research,  government , 
and  industry. 


"An  Upgraded  Undergraduate  Materials  and  Mechanical 
Engineering  Laboratory" 

A  Hewlett  Packard  310  computer  and  data  acquisition 
system  is  being  added  to  the  existing  materials 
testing  and  fluids  mechanics  laboratory.  Students 
in  the  Department  of  Technology  will  conduct 
experiments  in  fan  performance  measurement,  flow 
blockage,  and  tensile  measurements.  In  a  unique 
experiment,  structure  the  students  will  study  the 
principles  of  computer  aided  data  acquisition 
first .  Using  existing  software,  r,ie  students  then 
will  conduct  experiments  in  measuring  the 
performance  of  fans,  to  include  computer  calculated 
performance  curves.  Finally,  the  students  will  be 
given  an  open-ended  experiment  to  design,  write  the 
software  and  prepare  computer  generated  reports* 
This  structure,  covering  experiments  from  canned** 
to  open-  ended,  will  provide  the  student  with  an 
excellent  understanding  of  computer -aided 
experimentation , 
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COLLEGE  SCIEHCE  INSTRUMENTATION 


COLLEGE  SCIENCE  INSTRUMENTATION 


Hugh  D.  Sullivan 

R.  Uilliam  Clark 

Eastern  Washington  University 

Cheney,  UA 


USE  3651332 
Electrical  Eng 


""Advanced  Workstation  Applications  and  Graphics 
Laboratory" 

The  Advanced  Workstation  Applications  and  Graphics 
Laboratory  includes  a  number  of  scientific 
workstations  in  a  network  with  peripherals  such  as 
printers,  plotters,  a  video  recorder  and  associated 
software.  The  system  is  e^cpandable  and  could  include 
as  many  as  40  workstations*  The  laboratory  network 
is  connected  to  a  campus  network  to  e^ctend  access. 
The  laboratory  is  e^cpected  to ;  1)  improve 
instruction  in  the  sciences  through  detailed  visual 
displays  of  ntolecular  structures,  simulations  of 
complex  systems,  complete  mathematical  surfaces  and 
functional  relationships^  2)  provide  students  with 
the  tools  for  computer  graphics  and  other 
applications  requiring  compl  e^c,  high-speed 
computations  such  as  CAD,  map  preparation  from  large 
data  bases,  and  modeling  of  electronic  and  molecular 
structures;  3)  provide  students  with 
state-of-the-art  instruction  ir  computer  graphics: 
4)  prepare  high-quality,  soph:.sticated  courseware 
which  requires  high -resolution  graphics. 

The  grantee  provides  funds  for  this  project  that  are 
an  equal  match  for  the  NSF  award. 


James  M.  Stroh 
Evergreen  State  College 
Olympia,  WA 


USE  6750411 
FY97  $42*996 
Multidisciplinary 


"Upgrading  the  Undergraduate  Interdisciplinary 
Science  Programs  with  X-Ray  Microanalysis  and 
Scanning  Electron  Microscopy" 

This  project  will  upgrade  and  e^cpand  the 
undergraduate  curricula  in  biological  and  earth 
sciences  through  the  acquisition  of  an  energy 
dispersive  X-ray  scanning  electron  microscope.  The 
microscope  will  be  used  for  class  laboratory 
exercises  in  intermediate  and  advanced  level 
environmental  science  (biology  and  earth  sciences) 
and  "laboratory"  biological  science  programs,  and 
also  for  independent  undergraduate  research 
projects  in  these  fields.  Through  use  of  the 
instruments,  students  will  be  able  to  observe 
e^camples  of  phenomena  and  principles  discussed  in 
tenets,  will  learn  widely  used  modern  instrumental 
techniques,  and  will  be  enabled  to  pursue 
independent  research  using  these  techniques. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Frederick  D.  Tabbutt 
Evergreen  State  College 
Olympia,  WA 


USE  6750596 
FY97  S39,9&7 
Chemistry 


COLLEGE  SCIEWCE  INSTRUMENTATION 

Neil  E,  Jacobsen 
Evergreen  State  College 
Olympia,  WA 


USE  3652442 
FYd6  $64,410 
Chemistry 


"High  Field  Fourier  Transform  Nuclear  Magnetic 
Resonance  (KMR)  in  an  Integrated  Physical  Science 
Curriculum" 

The  Chemistry  faculty  are  updating  and  expanding 
their  Chemistry  and  Biochemistry  curriculum*  A 
high-field  Fourier  Transform  NMR  spectrometer  is 
being  used  in  the  teaching  of  Organic  Chemistry, 
Physical  Chemistry,  and  Biochemistry  as  well  as  in 
student -initiated  studies  and  faculty  sponsored 
research.  The  capability  of  obtaining 
high- resolution  proton  and  carbon-13  spectra  of 
complex  molecules  is  esst^ntial  in  structure 
clotorminaticn  cf  natural  products,  v^rif icalion  of 
synthetic  products,  and  the  study  of  reaction 
mechanisms.  Hands-on  student  exposure  to  a 
technology  as  important  to  the  chemical  and 
biological  sciences  as  high- field  NMR  is 
dramatically  improving  the  teaching  of  science  at 
Evergreen ,  The  instrument  is  being  use  as  the 
primary  analytical  tool  in  Organic  Chemistry*  and  is 
exposing  students  in  Physical  Chemistry  and 
Biological  Sciences*  through  specific  experiments 
and  student  projects  to  the  technique. 


Tl.a  grantee  is 
sources. 


technique 

matching  the  award  from  non-Federal 


""Improving  the  Undergraduate  Chemistry  Curriculum 
with  a  Gas  Chromatograph-Mass  Spectrometer" 

A  computer-based  gas  chromatograph  with  a  mass 
selector  detector  (GC/MS)  is  being  used  by  the 
Chemistry  Department  at  Evergreen  State  College  for 
undergraduate  instruction  in  organic  chemistry, 
physical  chemistry,  environmental  chemistry  and 
faculty/ student  research ,  By  coupling  this 
instrumental  unit  with  an  e^cisting  laboratory 
computer  network  system,  the  advantages  of  computer 
interfaced  analytical  instrumentation  in  the 
sciences  are  also  beinc^  demonstrated. 


FACULTY  ENHANCEMENT 

Frederick  D.  Tabbutt 
Robert  S.  Cole 
Evergreen  State  College 
Olympia.  WA 


USE  dd54220 
FY99  $46,375 
Chemistry 


"An  Undergraduate  Faculty  Workshop  on 
Computer  '-Based  Laboratories  for  Introductory 
Chemistry  and  Physics" 

Evergreen  State  College  will  offer  a  two-week 
workshop  during  the  summer  of  1933  focusing  on 
computer-based  laboratory  curricula  for 
introductory  college  physics  and  chemistry  courses. 
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The  audience  for  the  workshop  is  physics  and 
chemistry  faculty  from  colleges  around  the  country. 
The  purpose  of  this  workshop  is  to: 

*  demonstrate  new  ways  of  teaching  introductory 
students  to  use  personal  computers  as  a  laboratory 


tool  log,  manipulate* 

present  experimental  data. 


analyze*    interpret*  and 


*  explore  the  novel  and  unique  laboratory 
experiments  developed  as  part  of  the  science  program 
at  the  Evergreen  State  College. 

*  demonstrate  Evergreen  s  method  of  using  laboratory 
explorations  as  a  means  of  integrating  the  teaching 
of  introductory  calculus,  chemistry  and  physics  at 
the  college  level. 

The  twenty  participants  selected  for  this 
interdisciplinary  workshop  will  engage  in  hands-on 
exploration  of  laboratory  computer  equipment* 
software^  and  experiments. 

In  addition  to  NSF  funds,  the  college  will  provide 
about  15%  in  personnel  time  and  participants  will 
contribute  about  15%  in  travel  costs  to  the  actual 
cost  of  the  project. 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Ferd  H.  Mitchell 
'^nzaga  University 
Spokane^ 


USE  8750725 
Fy67  S50*0C0 
Electrical  Eng 


^'A  Multiple  Local  Area  Network  for  Undergraduate 
Engineering  Education  in  Computer-integrated  Design 
and  Manufacturing" 

This  project  will  integrate  existing  computer-aided 
design  <CAD)  and  computer-integrated  manufacturing 
(CIM)  facilities  with  a  multiple  local  area  network 
resulting  in  an  innovative  undergraduate 
interdisciplinary  laboratory ,  The  laboratory  will 
use  the  new  Manufacturing  Automation  Protocol  (MAP) 
to  control  a  hybrid  electronics  manufacturing 
facility.  Both  electrical  and  mechanical  engineering 
laboratories  will  provide  the  student  experiences  in 
the  interrelationships  among  engineering  theory,  the 
laboratory,  design  and  manufacturing. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Peter  G.  Pauw 
Gon^aga  University 
Spokane,  (4A 


USE  8851591 
FY8e  526,065 
Biology 


"Studies  for  an  Advanced  Undergraduate  Genetics 
Curriculum" 

The  purpose  of  this  project  is  to  develop  a  modern 
Advanced  Genetics  curriculum.  The  course 
developments  being  funded  include  laboratory  courses 
in  Somatic  Cell  Genetics  and  Microbial  Genetics. 


ERIC 


These  courses  teach  concepts  and  techniques  of 
modern  genetic  approaches  to  answering  questions 
about  biological  structure  and  function. 

Specifically*  course  development  is  employing  new 
equipment  for  the  culture*  observation  and  storage 
of  animal  cells*  including  C02-  regulated 
incubators*  biological  containment  hoods,  inverted 
phase-*  contrast  microscopes  *  and  cryogenic 
freezers .  In  addit  ion  *  gel  elect  rophoresis 
apparatus  and  other  equipment  are  being  acquired 
for  the  biochemical  analysis  of  alterations  in  gene 
expression  that  can  be  detected  in  cell  culture  and 
microbial  models. 

In  addition  to  theso  specific  course  developments, 
the  equipmi^Ht,  permits  a  greater  involvement  of 
undergraduates  in  meaningful  individual 
directed-research  projects.  The  grantee  institution 
is  matching  the  NSF  award  with  an  equal  sum 
obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Virginia  B.  Brown 
Heritage  College 
Toppenish'  WA 


USE  8750901 
FY87  S16.309 
Biology 


Instrument  at  ion  for  Undergraduate  Biochemistry  and 
Cellular  Biology  Laboratories'* 

The  high-speed  centrifuge,  ch  roma togr aphy 
refrigerator,  fraction  collector  and  support 
equipment  acquired  in  part  through  this  grant  are 
being  used  to  strengthen  upper-division  laboratory 
courses  in  Biochemistry  and  Cellular  Biology  for 
students  who  are  predominantly  female,  American 
Indian^  and  older  than  the  traditional 
undergraduate.  During  the  past  year,  this 
relatively  new  independent  institution  has  received 
accreditation  and  instituted  a  four <-y ear  curriculum 
in  Science  and  Mathematics.  Funds  were  obtained 
from  Federal  and  corporate  sources  to  implement  the 
basic  curriculum.  The  goal  of  the  current  project 
is  to  develop  and  enhance  capabilities  for  giving 
students  needed  laboratory  experi  ences  in 
upper-level  courses  in  such  areas  as  protein 
pur  if icati  on  and  charac t er i  za tion  *  and  the 
investigation  of  cellular  components.  The  new 
instruments  are  essential  components  of  technical 
skill  training  in  Biochemistry  anri  Cf»ll\ilar  Riology 
in  that  they  support  approximately  one  third  of  the 
experiments  iu  these  laboratory  courses.  This 
instrumentation  also  is  being  used  to  support 
experiments  in  other  upper-  and  lower-division 
courses  in  the  Science  curriculum. 

The  program  is  designed  to  meet  the  needs  of 
students  who,  despite  limitations  in  their 
precollegiate  science  training,  are  seeking  an 
education  that  will  adequately  prepare  them  for 
successful  careers  in  technology,  teaching  or 
nursing. 
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COLLEGE  SCIENCE  IflSTRUMEKTATlON 


Edward  J.  Bauman 

Seattle  Pacific  University 

Seattle,  WA 


USE  8750819 
FY87  $44,964 
Electrical  Eng 


David  C.  Brubaker 
Seattle  University 
Seattle.  WA 


USE  8852851 
FY68  $84,617 
Computer  Science 


""Undergraduate  Instrumentation  and  Design  Computer 
Workstations"" 

The  goal  of  this  project  is  to  provide  electrical 
engineering  undergraduate  students  with  a  unique. 
low  cost  and  modern  approach  to  laboratory 
instrumentation,  circuit  and  system  design.  A 
prototype  computer  workstation  has  been  created  that 
allows  the  students  to  quickly  access  hardware  and 
software  programs  so  they  can  do  both  analysis  and 
design  of  circuits  and  systems.  The  equipment  to  be 
purchased  will  extend  the  capabilities  of  the 
workstations  and  pro\/ide  an  adequate  number  to 
service  the  entire  electrical  engineering 
curriculum. 

A/D  and  d/A  converters  and  software  added  to  the 
personal  computers  will  allow  real  time  digital 
control,  data  acquisition  and  signal  processing. 
Digital  scope  interfaces  will  make  the  computer  a 
storage  scope  and  will  allow  signal  analysis  via 
computer  programs .  A  logic  interface  turns  the 
personal  computer  into  a  powerful,  menu  driven  logic 
analyser .  With  powerful  software  design  tools  and 
inter  face  hardware  the  students  can  design, 
simulate,  and  test  circuits  and  systems  from  the 
computer  workstation. 


^An  Interdisciplinary  Approach  to  Data  Management 
in  Undergraduate  Instruction'* 

This  project  seeks  to  provide  an  interdisciplinary 
approach  for  undergraduate  study  of  modern  data 
management  techniques  and  an  interdisciplinary  team 
approach  to  environmental  problem  solving.  This 
program  builds  on  the  Biology  Department  experience 
with  roicrocomputer*based  Isboratory  work  stations 
and  the  Civil  Engineering  Department  Design  Center 
concept .  The  work  stations  interface  digital 
laboratory  equipment ,  hand-held  data  loggers  and 
weather  telemetry  instruments  with  data  acr^uisition 
hardware  providing  rapid  data  acquisition,  computer 
analysis  and  evaluation.  The  program  focuses  on 
collaborative  work  in  sanitary  and  toxic  waste 
management,  which  requires  training  in  modern  data 
management  techniques  and  int  erdisciplinary 
approaches  to  problem  solving.  Students  learn  data 
management  and  instrumentation  techniques  through 
course  work .  laboratory  exercises  and  an 
interdisciplinary  design  project .  Students  benefit 
through  learning  and  practicing  modern  data 
management  techniques  appropriate  to  their 
disciplines  and  have  the  experience  of  working 
together  as  a  team  to  find  solutions  to  the 
environmental  problems .  This  Interdisciplinary 
approach  models  real  life  situations,  increases 
student  confidence  in  problem  solving  ability,  and 
opens  new  career  opportunities  for  students  in  both 
depart ments. 

The  grantee  provides  funds  for  this  project  that 
are  an  equal  match  for  the  nsF  award. 


COLLEGF  SCIENCE  IflSTHUMEflTATIOfI 


Lyle  B.  Peter 

Seattle  Pacific  University 
Seattle.  WA 


"Nuclear  Ffagneti  c  Resonance 
Undergraduate  Laboratories" 


USE  3352019 
FY33  $34,381 
Chemistry 


Spectroscopy  in 


A  nuclear  Ffagnetic  Resonance  Spectrometer  equipped 
with  a  decoupler  accessory  is  adding  to  the 
student's  laboratory  experience  in  several  levels  of 
undergraduate  courses.  Naw  experiments  are  being 
added  to  the  organic  course  to  introduce  the 
students  to  the  instrument .  This  is  being  followed 
witli  new  experiments  in  Inorganic .  Physical. 
Analytical  and  Biochemistry  laboratory  courses.  The 
instrument  is  also  providing  expanded  opportunities 
for  undergraduate  research ^ 

The  grantee  is  matching  the  award  from  non-Ferleral 
funds , 


COLLEGE  SCIEWCE  IflSTHUMENTATIOV 

Gary  J.  Erickson 
Seattle  University 
Seattle,  WA 


USE  3750312 
FY67  $49,150 
Electrical  Eng 


"An  Undergraduate  Very  Large  $cale  Integrated 
Circuit  Design  and  Test  Laboratory" 

A  laboratory  with  four  Sun  microsystems  3/llOL 
microcomputers  and  peripherals  will  be  integrated 
into  the  three  course  sequence  in  VLSI  design . 
After  ^  course  in  semiconductor  materials^  the 
students  will  be  introduced  to  VLSI  circuit  design 
using  modern  workstations.  As  part  of  the 
laboratory,  the  students  will  design  a  circuit 
which  will  be  fabricated  at  a  foundry.  Finally,  the 
students  will  test  their  designs  using  automated 
test  equipment . 


lERlC 
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COLLEGE  SCIENCE  INSTRUMENT ATI OK 

Rolf  T*  Skrlnde 
Seattle  University 
Seattle.  UA 


USE  8750571 
Fy97  $7,692 
Civil  Eng 


**Enhancing  Undergraduate  Laboratory  Experiences  in 
Wastewater  and  Hazardous  Waste  Treatment*' 


mechanics.  The  software  will  give  the  students  the 
opportunity  to  use  state-of-the-art  techniques  in 
the  calculation  and  design  of  structural  building 
systems.  Finally,  the  laboratory  will  support  the 
surveying  courses  eliminating  many  of  the  hand 
calculations  now  required. 


In  this  laboratory  project  *  students  will  use  an 
Activated  Sludge  Pilot  Plant  to  study  the  activated 
sludge  process  for  treating  non^hazardous  and 
hazardous  wastes  and  the  anaerobic  deco^oposition  of 
the  sludge  produced*  The  laboratory  will  run 
concurrently  with  the  lecture  classes .  thus 
clarifying  the  student  *s  understanding  of  the 
processes  involved*  Using  teaching  microscopes,  the 
students  will  observe  waste  water  biota  under 
various  conditions  of  substrate  metabolism*  They 
will  be  able  to  observe  which  kind  of  sludge  works 
well  on  given  sewage  f^eds  and  settles  well  * 
Analysis  with  a  gas  chromatograph  of  the  off -gas 
produced  during  anaerobic  digestion  of  the  sludge 
will  allow  the  student  to  evaluate  the  kinetics  and 
biological  reactions  involved  in  each  treatment 
operation* 


TEACHER  ENHANCEHENT  PROGRAM 

Norman  R.  Anderson 
University  of  Puget  Sound 
Tacoma .  UA 


TPE  9650134 
FY96  $  64.773 
FYa7  $  67.175 
FY99  $  21*574 

Elem  Science 


"Elementary  Education  -  Competence /Leaders hip" 

The  University  of  Puget  Sound  is  providing  an 
opportunity  for  elementary  teachers,  to  upgrade 
their  science  background  and  competence  in  Phase  I 
of  this  three-phase  project  *  Phase  II  is  designed 
to  develop  concepts  that  they  will  be  teaching,  and 
Phase  III  will  assist  these  teachers  to  develop 
skills  of  leadership  and  communication  that  will 
help  them  to  be  resource  leaders  in  their  own 
schools* 


COLLEGE  SCIENCE  IHSTRUMENTATION 

Rolf  T.  Skrinde 
Seattle  University 
Seattle*  UA 


USE  9952097 
FYSa  $13*410 
Civil  Eng 


"Enhancing  Laboratory  Experiences  in  Wastewater  and 
Hazardous  Waste  Treatment" 


Intensive  summer  work  is  followed  by  academic  year 
follow-up  in  which  the  teachers  will  engage  their 
students  in  the  activities  of  science.  Assessment 
of  this  effort  will  be  followed  by  any  needed 
changes  in  the  program  as  well  as  the  movement 
toward  working  effectively  with  their  peers  as 
resource  persons* 


This  project  enhances  the  existing  program  in 
Wastewater  and  Hazardous  Waste  Treatment  *  With  the 
ion  chromatograph  obtained  with  this  award,  students 
able  to  study  industrial  and  hazardous  waste 
treatment  in  a  hands-on  laboratory  at  the  same  time 
they  are  studying  the  concepts  in  the  classroom. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Keith  0*  Berry 
University  of  Puget  Sound 
Tacoma .  WA 


USE  8750284 
Fya7  $50,000 
Multidisciplinary 


This  award  is  being  matched  by  an  equal  sum  from  the 
grantee* 


COLLEGE  SClF^irE  IKSTRUMEN'^ATTOH 

Kader  Ghafoori 

St  Martin's  College 

Lacey.  WA 


USE  9750674 
Fya7  $29*632 
Civil  Eng 


**  Improvement  in  Engineering  Education  through 
Computer  Aided  Design  and  Drafting" 

The  civil  engineering  program  is  being  modernized 
and  strengthened  with  the  introduction  of  computer- 
aided  design  and  drafting*  The  system  is  being  used 
in  varying  degrees  in  different  courses  ranging  from 
basic   technical   drafting   to  courses   in  structural 


ERIC 


"Multidisciplinary  X-ray  Laboratory" 

The  Chemistry*  Geology*  and  Physics  departments  are 
establishing  a  new  X-ray  laboratory.  Instruments 
in  the  laboratory  (X-ray  dif f ractometer  for  powders 
and  X-ray  spectrometer)  will  be  used  to  support 
5rf*vf*ral  ccmrsrf^s  offf*red  in  the  undergraduate 
curriculum.  In  addition,  the  instruments  are  being 
utilized  by  both  faculty  and  students  for  support 
of  the  undergraduate  research  program  at  this 
institution.  The  departments  are  committed  to 
eductiting  students  through  hands-on  experiments* 
utilizing  a  variety  of  instruments  *  Rather  than 
through  a  single  course  in  which  the  instruments 
are  being  used .  an  effort  is  being  made  to 
integrate  applications  of  X-ray  methods  throughout 
the  entire  curriculum*  A  Phillips  PK1430 
spectrometer  coupled  with  the  Phillips  PWie40 
dif f ractometer  offered  the  greatest  cost  advantage 
to  the  university*  The  system  includes  a  matched 
computer  system  interfaced  to  the  instruments. 
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COLLEGE  SCIEHCE  INSTBUMEHTATIOK 


COLLEGE  SCIENCE  IKSTRUMENTATIOM 


J.  Stewart  Lowther 
University  of  Puget  Sound 


USE  6750167 
FYe7  $34,682 
Geology 


"An  X-ray  Microanalysis  System  for  Undergraduate 
Geology" 

The  Depart"ient  of  Geology  at  the  University  of  Puget 
Sound  will  purchase  an  energy- dispersive 
quantitative  X-ray  microanalysis  systein  with  iinage 
processing  capabilities  to  be  mounted  on  an  existing 
scanning  electron  microscope. 

This  instrumentation  will  be  integrated  into  the 
undergraduate  geology  curriculum  at  all  levels  above 
the  introductory  courses  and  will  be  used  for 
student  and  student»f acuity  research  projects.  The 
equipment  will  allow  students  to  analyze  the 
chemical  composition  of  very  small  regions  of  rock 
and  ntineral  samples  and  thus  assist  in  the 
identification  and  characterization  of  the  samples. 
A  modern  laboratory  facility  now  houses  the 
University's  electron  microscope  and  will  house  the 
new  system. 


Kenneth  Rousslang 
University  of  Paget  Sound 
Tacoma,  WA 


USE  87  50047 
FYS?  $25*500 
Chemistry 


"  Integration 
Spectrometer 
Curriculum^ 


of  a 
into 


Fourier  Transform  Infrared 
the     Chemistry  Undergraduate 


A  Fourier  Transform  Infrared  Spectrometer  is  being 
used  by  the  Chemistry  Department  at  the  University 
of  Puget  Sound  to  demonstratt*  state-of-the-art  ana- 
lytical techniques  in  six  upper  division  courses: 
Physical  Chemistry  Laboratory,  Spectroscopic 
Identification  of  Compounds,  Inorganic  Chemistry, 
Instrumental  Analysis,  Croup  Theory  and  Molecular 
Spectroscopy,  and  Forensic  Chemistry.  The  inherent 
sensitivity.  reliability,  expanded  wavelength 
capability  and  flexibility  of  this  instrument 
affords  students  an  expanded  range  of  undergraduate 
educational  experiences. 


COLLEGE  SCIENCE  INSTRUMENTATIOM 

Carol  M.  Smith 
University  of  Puget  Sound 
Tacoma,  WA 


USE  8750013 
FYa7  $31,405 
Computer  Science 


COLLEGE  SCIENCE  INSTRUMEHTATION 

Terrence  R .  Mace 
University  of  Puget  Sound 
Tacoma .  WA 


USE  8750166 
FYa7  $18,471 
Biology 


"Development  of  an  Undergraduate  Computer  Graphics 
Laboratory" 

A  computer  graphics  laboratory  using  Tektronix 
computer  graphics  terminals  is  being  developed.  The 
laboratory  will  support  a  new  computer  graphics 
course  and  an  on^^going  program  of  student  research. 
The  new  course  will  emphasize  the  applications  of 
mathematics  to  computer  graphics  and  will  enable 
students  to  study  ^iid  experiment  with  the 
algorithms  and  mathematical  techniques  of  two  and 
three  dimer\sional  graphics. 


"Equipment  to  Quantify  Undergraduate  Course  Work  and 
Independent  studies  in  Animal  Behavior*" 

This  project  is  expanding  and  strengthening 
undergraduate  offerings  in  animal  behavior  and 
behavioral  ecology  through  the  purchase  of  equipment 
that  makes  it  possible  to  quantify  aspects  of  what 
has  been  largely  a  descriptive  field.  It 
facilitates  expansion  of  the  range  of  techniques 
introduced  and  used  in  the  laboratory  exercises  of 
the  Animal  Behavior  course.  and  increases  the 
diversity  and  sophistication  of  independent  study 
and/or  senior  thesis  projects  available  to  students 
interested  in  these  areas. 

The  students  use  the  event  recorders  to  document 
sequences  and  temporal  patterning  of  behavior.  Tape 
recorders,  a  sonograph  and  a  sonogram  digitizer  are 
allowing  students  to  record  and  analyze  vocalization 
in  detail  —  critical  elements  in  understanding 
territoriality,  breeding  behavior  and  other  aspects 
of  animal  interaction.  A  motion  analyzer  makes 
possible  detai led  examination  of  locomotion , 
stimulus-response  sequences,  and  related  phenomena. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alan  s.  Thorndike 
University  ^f  Puget  Sound 
Tacoma.  WA 


USE  0750048 
FYB7  $6,440 
Physics 


"An  Undergraduate  Fluid  Phenomena  Laboratory" 

The  physics  department  at  the  University  of  Puget 
Sound  will  purchase  temperature-control 
circulators,  chart  recorders ,  and  a  freezer  to 
enable  students  to  perform  advanced  laboratory 
experiments  and  projects  in  several  areas  of  fluid 
mechanics.  They  will  carry  out  experiments  in  such 
areas  as  the  physical  properties  of  fluids,  the 
transition  to  chaos  in  convecting  systems,  and  the 
unstable  convect:ion  which  set  up  as  sea  water 
freezes.  In  addition  to  experiments  for  the 
upper-division  laboratory,  the  fluids  lab  will 
involve  two  or  thrive  students  each  year  in 
independent  study  projects  which  are  required  for 
the  B.S,  in  Physics. 
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INSTRUCTIONAL  MATERIALS  DEVELOPMENT  PROGRAM 


Thomas  Stoebe 
Patricia  M.  MacGowan 
University  of  Washington 
Seattle,  WA 


MDR  8751287 
FY88  $176-041 
FY89  $227-930 
FY90  $285-957 
Mathematics 


"^Washington  Middle  School  Engineering  Program" 

This  proposal  involves  the  expansion  of  MESA 
(Mathematics ,  Engineering.  Science  Achievement ) 
model  to  the  junior  high/middle  school  population  in 
the  State  of  Washington.  The  project  will  focus  on 
updating  and  revitalizing  inicldle  school  mathematics 
curriculum-  the  goal  being  to  increase  minority 
student  enrollment  in  algebra  in  the  ninth  grade. 
The  MESA  model  also  recognizes  the  need  for  teacher 
support  and  provides  teacher  seminars  on  a  regular 
basis.  Additionally-  the  expansion  of  the  statewide 
Pre-  College  Center  at  the  University  of  Washington 
will  include  the  coordination  of  a  statewide  program 
at  the  junior  high/middle  school  level. 


to  laboratory  work.  participants  will  receive 
assistance  in  preparing  and  presenting 
demonstrations-  and  there  will  be  an  introduction 
to  the  use  of  computers  in  chemistry.  In  addition, 
all  participants  are  expected  to  give  pedagogical 
presentations  to  their  colleagues,  to  prepare  a 
library  report-  and  to  participate  in  workshop 
sessions  devoted  to  issues  in  teaching. 

Thirty  teachers  (estimated  to  be  27  from  high 
school  and  3  from  junior  high  school)  will  be 
selected  each  year  from  applications  solicited  from 
Washington  and  other  states  in  the  Pacific 
Northwest.  Non-commuters  will  be  housed  and  fed  at 
the  University  and  all  will  receive  stipends  of 
$200  per  month .  The  teachers  will  receive  nine 
academic  quarter  credits  for  their  participation  in 
this  institute-  and  another  two  on  completion  of  a 
curriculum  unit .  Outreach  and  network  activities 
are  expected-  and  will  be  supported  by  academj'^ 
year  minicourses. 


The  MESA  model  is  based  on  a  partnership  between 
industry  and  educators  —  a  cooperative  effort 
involving  scientists  on  loan  from  industry  and 
educators  at  the  university  and  secondary  school 
levels  working   together   to   rievelop  curricula 

that  will  stimulate  student  interest  and  achievement 
in  mathematics  and  science. 


TEACHER  ENHANCEMENT  PROGRAM 

Glenn  A.  Crosby 

Washington  State  University 

Pullman.  WA 


TPE  8751116 
Fy87  $144-924 
Fy88  $  15-365 
Chemistry 


"Northwest  Regional  Leadership  Workshop  for  High 
School  Teachers  of  Chemistry" 


TEACHER  ENHANCEMENT  PROGRAM 

Darrell  J.  Woodman 
University  of  Washington 
Seattle-  WA 


TPE  865?'204 
Fy87  $185,730 
Chemistry 


Twenty-^four  chemistry  teachers  who  p?irticipated  in 
this  workshop  in  the  summer  of  1987  and  10 
additional  chemistry  teachers  will  participate  in  a 
lO-day  workshop  in  the  summer  of  1988.  The  purpose 
jf  this  workshop  is  to  design  detailed  plans  for 
outreach  teams  for  the  Northwest. 


"University  of  Washington  Precollege  Chemistry 
Teacher  Program" 

Under  this  project-  the  department  of  chemistry  of 
the  University  of  Washington  will  conduct  a 
four-week  in-service  institute  for  3o  precollege 
chemistry  teachers  from  Washington  and  other  states 
in  the  Pacific  Northwest-  during  each  of  the  sumr^'^rs 
of  1987^  88-  and  89.  Follow^ ^p  activities,  aimed  at 
establishing  a  lasting  network  for  region^il 
teachers,  will  include  the  development  of  curriculsr 
units  and  various  modes  of  inservice  teaching  by 
institute  graduates,  the  creation  of  academic  year 
minicourses^  and  the  continuing  exchange  of  new 
institute  materials. 

The  content  of  the  workshop,  based  on  experience  in 
the  summer  of  1986^  will  feature  lectures  on  "The 
Interactions  of  Energy  with  Matter""  and  a  second 
series  of  lectures  which  will  address  different 
themes  in  each  of  the  project  years:  "The  Chemistry 
of  Metals^ "  "Chemistry  of  Non-  Metals^  **  and 
"Environmental  Chemistry."  In  addition,  each  summer 
will  feature  a  component  on  the  Frontiers  of 
Chemistry^  inclu<^ng  lectures  and  site  visits  on 
such  subjects  as  Environmental  Chemistry^  Modern 
Analytical  Chemistry-  Surface  Chemistry,  and  Medical 
Imaging.     Three  afternoons  per  week  will  be  devoted 


A  manual  which  includes  demonstrations,  safety 
instructions.  and  "Do' s  and  Don 't  's**  will  be 
prepared  for  use  and  dissem^*"  led  by  the  outreach 
teams  in  their  workshops.  Vix^^eo  tapes-  experiments 
and  other  activities  designed  to  improve  secondary 
chemistry  te^^:hing  will  be  prepared.  Each  outreach 
team  will  conduct  several  sessions  during  the 
1966-89  academic  year .  The  project  staff  will 
coordi  nate  these  activities. 


RCD  8755774 
Fy88  $36,240 
FY89  $36,240 
Life  Sciences 


YOUNG  SCHOLARS 

Joseph  Cvancara 

Larry  Hiller 

Everett  L.  Martin 

Ralph  P.  Cavalieri 

Jill  E.  Armstrong 

Washington  State  University 

Pullman-  WA 

'*W$U/UI  young  Scientists  Program" 


Washington  State  University  and  the  University  of 
Idaho  seek  to  stimulate  interest  in  science  careers 
among  highly  qualified  9th  and  10th  graders  in 
linkages  between  high  school   science  teachers  and 


er|c 


4'ys 
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university  faculty  located  at  several  regional 
experiment  stations  throughout  the  two  states-  A 
two-week  on-campus  satiur. '^r  workshop  features  four 
sessions  (5  hours)  in  animal  science,  plant  science^ 
engineering  and  food  science/ nutrition  during  the 
first  week^  In  the  second  week  pairs  of  students 
spend  four  days  in  an  Int  ensi  ve  mentoring 
relationship  in  a  laboratory.  Special  sessions  on 
career  exploration^  research  methods  and  ethics  in 
science  assure  that  students  are  sensitive  to  these 
issues . 

A  follow>up  activity  of  6-8  months  duration  involves 
students^  their  high  school  science  teachers  and 
university  scientists  in  an  Independent  project.  The 
project  concludes  with  regional  one-day  seminars 
involving  6-8  students^  their  teachers  and 
mentor^sclentist  in  a  reporting  and  evaluatic.^r 
session. 


visit  the  schools  of  the  five  pilot  teachers  and 
work  extensively  with  students  at  that  time.  Later 
that  spring  there  will  be  a  two-day  conference  of 
the  pilot  teachers  and  the  principal  investigators 
to  develop  a  detailed  outline  of  the  materials  to 
be  revised.  During  the  following  summer,  1989, 
there  will  be  an  intensive  conference  for  25 
participants  in  addition  to  the  pilot  teachers.  The 
goal  is  to  provide  the  teachers  with  a  deeper 
understanding  of  the  calculus  by  using  classroom 
examples,  illustrations^  and  applications  that  are 
compiled  in  the  handbook.  It  is  not  the  intention 
tikat  the  workshop  is  to  be  a  course  in  calculus,  as 
such,  but  rather  an  enriching  and  in-depth 
experience  for  the  teachers  ^_th  the  goal  that 
they,  in  turn,  will  be  able  to  provide  similar 
experiences  for  their  students  within  the  context 
of  a  full-year  calculus  course.  Also,  durino  that 
summer^  the  handbook  will  be  revised  according  to 
the  reactions  md  ir;put  from  the  participants^ 


TEACHER  EHHANCEMEHT  PROGRAM 

Duane  W.  De  Temple 
Jack  M>  Robertson 
Washington  State  University 
Pullman >  WA 


TPE  87G1731 
Fy88  S75, 518 
Mathematics 


RESEARCH  IN  TEACHING  ANr  LEARNING 

Douglas  B-  McLeod 
Washington  State  University 
Pullman.  WA 


MDR  8696142 
Fy86  S180,800 
FY87  S  82,357 
Mathematics 


"Conceptual  Aids  for  Learning  the  Calculus  <CALC)" 

The  main  goals  of  the  project  are  to  provide 
inservice  opportunities  to  thirty  high  school 
mathematics  teachers  in  the  Pacific  Northwest  who 
have  taught  or  will  be  teaching  calculus  in  either  a 
standard  twelfth-  grade  course  or  an  Advanced 
Placement  course.  The  vehicle  for  the  inservice 
experiences  is  a  collection  of  "mathematical  jewels" 
dealing  with  captivating  approaches  to  calculus 
concepts  that  di  f f er  from  those  in  ordinary 
textbooks.  The  jewels  are  to  be  collected  in  a 
Handbook  of  Conceptual  Aids  for  Learning  the 
Calculus.  It  should  be  emphasized  that  the  approach 
taken  in  the  Handbook  is  to  offer  enriching 
activities  the  teachers  can  use  to  provide 
motivation  to  their  students  so  as  to  avoid  a 
traditional  way  of  teaching  calculus  which  often 
".^.is  commonly  reduced  to  a  technical  journey 
through  a  textbook,  lacking  that  extra  insight , 
example^  illustration  or  application  which  brings 
the  subject  alive. {Page  10,  of  the  proposal 
narrative J  -  The  schedule  calls  for  development  of 
the  teacher  handbooks  during  the  summer  1988,  to  be 
written  primarily  by  tho  project  staff  and  based 
upon  previous  work  with  teachers*  In  August ,  1988 
there  is  scheduled  a  conference  for  five  teachers 
and  the  two  principal  investigators .  The  teachers 
have  already  been  selected  and  will  be  instrumental 
in  the  field  test  efforts  of  the  project.  During 
October  1988  the  staff  and  field  test  teachers  will, 
at  the  Northwest  Mathematics  Conference,  present 
ideas  from  the  project  work  up  to  that  point  and 
recruit  participants  for  the  summer  conference. 
During  the  following  winter  term  the  staff  will 


"Mathematical  Problem  Solving:  Affective 
Influences  on  Cognitive  Processes" 

Research  on  mathematical  problem  solving  has  made 
substantial  progress  in  characterising  the 
cognitive  processes  that  are  important  to 
successful  performance.  However^  the  influence  of 
affective  factors  on  these  cognitive  processes  has 
yet  to  be  studied  in  detail.  The  purpose  of  this 
project  is  to  investigate  the  affective  factors 
that  help  or  hinder  performance  in  mathematical 
problem  solving^ 

The  major  activities  of  the  project  include  the 
development  of  a  theoretical  framework  for 
affective  factors  in  problem  solving^  the  gathering 
of  empirical  data  in  both  laboratory  and  classroom 
settings  to  provide  a  preliminary  test  of  the 
cheory,  and  dissemination  of  the  results  to  both 
researchers  and  practitioners. 

The  theoretical  development  will  be  guided  by  an 
interdisciplinary  team  includinci  cogni  tive 
scientists  a*  ^!  mathematicians,  as  well  as 
mathematics  *,ducation  researchers  and 
practitioners.  This  group  will  meet  first  to 
discuss  related  theory  (especially  that  of  Handler) 
and  to  outline  a  series  of  empirical  studies.  A 
year  later  they  will  meet  again  to  dis  .  ss  the 
results  of  the  studies,  to  tailor  the  theoretical 
ideas  to  meet  the  needs  of  mathematical  problem 
solving,  and  to  disseminate  the  results  to  both 
researchers  and  practitioners. 
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COLFRSE  AND  CURRICULUM 

Michael  E.  noody 
nichael  Kallaher 
Washington  State  Univ 
Pullman r  UA 


USE  8814131 
FY8e  $29,716 
Mathematics 


"Development  of  Computer-Based  Curriculum  Materials 
for  Calculus:  A  Planning  Project  " 

Mathematicians  at  Washington  State  University  will 
develop,  coordinate,  and  write  multi-disciplined 
computer-based  curriculum  materials  for  Calculus  to 
be  implemented  ^t  two  high  schools^  a  community 
colleger  a  private  college  and  a  public  university. 
Generic  curriculum  materials  for  Engineering 
Calculus.  Calculus  for  Life  Sciences,  and  Business 
Calculus  will  be  developed  by  faculty  from 
engineering^  biology^  chemistry^  business  and 
sociology. 

The  materials  will  include  "laboratory"  exercises 
that  use  computing  devices  such  as  HP-26  and 
microcomputers  using  symbolic  manipulation  programs. 
These  realistic  problems  will  use  numerical  methods 
that  illustrate  the  power,  difficulties  and  logic  of 
computation  and  graphical  solution  to  problems. 


This  project  is  significant  because  it  brings  to 
the  undergraduate  laboratory  devices  and  techniques 
which  are  routinely  used  in  graduate ,  government* 
and  industrial  research  laboratories.  It  will 
enable  students  to  anderscand  and  utilize  laser 
spectroscopic  techniques  for  the  analysis  of  matter 
at  an  earlier  stage  of  their  careers.  Finally,  it 
will  serve  other  institutions  through  the 
publication  of  student  lab  experiments  which  will 
be  developed. 

The  grantee  will  match  the  MSF  award  with  an  equal 
amount  of  funds. 


FACULTY  EHHANCEHENT  PROGRAM 

James  Hearne 

Western  Washington  Univ 

Bellingham*  WA 


USE  8654179 
FY88  $26,973 
Chemistry 


"Communi  t y 
Programming" 


College     Workshop     in     Modes  of 


Electronic  "slide  shows"  with  both  animated  and 
static  computer  graphics  of  classroom  demonstrations 
and  lectures  will  also  be  developed. 

The  principal  investigators  are  well  known 
researchers,  who  have  wide  range  experience  in 
mathematics  education.  They  will  work  closely  with 
Pullman  and  Moscow  High  Schools.  Spokane  Falls 
Community  College  and  Gonzaga  University. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Richard  Feinberg 
Western  Washington  Univ 
Bellingham.  t4A 


USE  &&5ll4d 
FY&8  $10,422 
Physics 


The  Community  College  Summer  Workshop  in  Hod^s  of 
Programmi  ng  wi 11  provide  communi  ty  college 
instructors  in  Washington  State  who  teach  computer 
science  and  related  disciplines  with  active 
experience  with  new  models  of  computer  problem 
solving  that  are  supported  by  high-level  languages 
or  estsblished  software  packages  of  high-level 
building  blocks.  The  specific  topics  arc  Expert 
Systems  Programming.  Fourth  Generation  Language 
Programming.  Graphics  Programming  and  Object 
Oriented  Programming.  Both  the  selection  of  topics 
and  approach  are  designed  to  support  curricular 
evolution  in  the  community  colleges  by  providing 
exposure  to  material  which,  though  advanced,  can  be 
integrated  into  the  community  college  computing 
curriculum. 

In  addition  to  NSF  support .  participants  will 
contribute  approximately  an  additional  15%  ':oward 
V^.e  costs  of  the  program. 


"Instrumentation  for  an  Undergraduate  Laser 
Spectroscopy  Laboratory" 


The  grantee  will  acquire  Instrumentation  which  will 
provide  students  in  Optics  Concentrate  ion  with 
hands-on  exposure  to  modern  methods  of  laser 
spectroscopy,  optical  detection,  signal  processing, 
and  comput "r-baseil  data  acquisition. 

The  Physics  Department  will  purchase  a  PRA  LN120C2 
Combinatior?  Nitrogen/Dye  Laser  System,  a  Stanford 
Research  Systems  Model  SR400  Gated  Photon  Counter, 
and        IBM  PC/XT  Compatible  Computer. 

These  instruments  form  a  versatile  combination  which 
will  enable  the  students  to  perform  a  wide  variety 
of  laser  spectroscopy  experiments  in  absorption, 
fluorescence.  Rair  .tn.  op  to-acoustic.  opto*galvanic. 
and  phototherme  .  deflection  spectroscopy ♦  In 
addition,  the  nit  ?ogen/dye  laser  system  will  serve 
as  a  teaching  tool  for  the  study  of  these  important 
laser  types.  -'^ 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Hubcrtus  E-  Kohn  USR  ft750<iO? 

western  Washington  University  FYd7  $21r457 

Bellingham.  WA  Biology 


" Improvement  of  an  Undergraduate  Laboratory 
Currical'jn;  iri  Molecular/Cellular  Biology" 

h*s:>y  of  the  ^^ost  important  recent  revolutions  in 
scii^nce  belong  to  Biology.  The  discovery  of  means 
to  routinely  isolate,  sequence,  and  reintroduce 
genes  into  living  cells  has  permanently  ch£inged 
biological  teaching  and  research  agendas.  The 
tools  of  Cell  Tissue  Culture  md  Recombinant  t>NA 
Technology     are     providing     the     basis     for  an 
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appropriate  undergraduate  education  in  modern 
Biolo^'  ^nd  a  hope  for  ejtploiting  the  future 
promise  of  Biotechnology. 

This  Department  has  identified  Molecular /Cellular 
Biology  as  an  area  for  increased  emphasis  and,  using 
local  resources*  ^^s  partially  equipped  an  area 
Include  a  functional  Cell  Tissue  Culture  Labtiratory, 
The  laboratory  complex  is  housing  a  specially 
designed  course  "Cell/Tissue  Culture*" ,  as  well  as 
supplementing  student  experimentation  in  the  Botany, 
Microbiology,  and  Genetics  courses.  Also,  a  new 
B,S.  degree  program  with  an  emphasis  in 
F^olecular /Cellular  Biology  is  being  inaugurated. 
Thus  the  equipment  provided  through  this  project  is 
greatly  expanding  the  efficiency,  depth,  and  variety 
of  possible  student  experimentation  in  the  areas  of 
Cell  Tissue  Culture  and  DNA  Technology-, 


COLLEGE  SCIENCE  INSTRUMENTATION 

Larry  Mennlnga 

Western  Washington  Univ 

Bellingham,  14A 


USE  8652060 
FYSS  $16, 165 
Computer  Science 


COLLEGE  SCltJJCE  INSTRUMENTATION 

Donald  F.  Calbreath  USE  5651267 

Whitworth  College  FYSa  S9,40C 

Spokane,  WA  Biology 

"Equipment  to  improve  Undergraduate  Course  Work  ^d 
Independent  Study  in  Biochemistry"* 

This  project  involves  acquisition  of  a  refrigerated 
centrifuge  for  use  in  the  undergraduate 
Biochemistry  program.  The  centrifuge  permits  the 
preparation  of  materials  for  a  wide  variety  of 
experiments  that  illustrate  basic  biochemical 
techniques  used  in  laboratories  associated  with 
regular  course\4ork.  This  acquisition  also  opens  to 
undergraduates  an  array  of  additional  independent 
research  projects  in  Biochemistry,  providing 
valuable  preparation  for  the  large  percentage  of 
students  from  this  department  who  pursue 
professional  education  beyonc  the  Baccalaureate, 

These  increased  opportunities,  while  Tiot  novel, 
fill  a  gap  in  the  previous  Biochemistry  Laboratory 
program,  strengthening  it  in  significant  ways. 

The  grantee  institution  is  matching  the  NSF  award 
with  a  slightly  greater  sum  obtained  from 
non-Federal  sources. 


"Computer  Support 
Instruction" 


for     Real-time     Progr  ar.ming 


This  project  supports  enhancement  of  the  Computer 
Science  course  in  real-time  and  system  level 
software  development ,  Undergraduate  students  are 
exposed  to  a  laboratory  having  dedicated  machines 
(so  that  system  level  errors  during  soft^^are 
development  do  not  disrupt  other  users )  and 
high-level  piof tware  development  support  and  modern 
interfacing  equipment  so  that  practical  projects  can 
be  carried  out  in  the  lab.  The  equipment  supporting 
this  lab  includes;  VMC-bus  based  microcomputers  with 
serial  and  parallel  ports,  floppy  disk  controller 
and  drive  and  interrupt  capabilities;  debug  monitor; 
and,  cross-assembler. 

This  awfird  is  being  matched  by  an  equal  siim  from  the 
grantee . 


4P: 


DIRECTORY  OF  AWARDS  —  FISCAL  YEARS  1967  -  66 


421 


WEST  VIRGINIA 


VOUNG  SCHOLARS 


Presidential  Ai^ards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


Kent  C.  Clinger 
Robert  A*  Paysen 
Bethany  College 
Bethany*  WV 


RCO  8950176 
FY88  $46,763 
FYe9  $46,763 
Chemistry 


1987 

Mark  T.  Allen 
Science 
Mount  Kope  Middle  School 
Mount  Hope,  WV 


Deloris  J.  Lipps 
Mathematics 
Wirt  County  High  School 
Elizabeth,  WV 


1988 

Darlene  I.  Boyles 
Mathematics 
Fairmont  Senior  High  School 
Fairmont*  WV 


Shirley  S.  Kelly 
Science 
DuPont  High  Srhool 
Belle.  WV 


"Northern  Appalachian  Water  Quality  Study  for  High 
Ability  High  School  Students" 

The  departments  of  Biology  and  Chemistry  at  Bethany 
College  conduct  c  six-i^ek  summer  program  to  expose 
20>25  high  school  students  (grades  10  and  11)  to  an 
interdisciplinary  study  of  a  i^atershed  environment 
that  is  influenced  by  agricultural .  mining,  and 
societal  factors.  The  project  goal  id  to  encourage 
students  from  schools  i^ith  limited  facilities  or 
i^ho  lack  contacts  i^ith  scientists  to  consider  a 
career  in  science  or  engineering.  Each  participant 
becomes  part  of  a  research  teant  composed  of  a 
senior  researcher,  a  high  school  teacher  and 
college  student.  After  classroont  instruction  in 
scientific  research  methods,  the  students  gather 
samples  in  the  field  and  analyze  them  in  the 
laboratory.  Class  topics  include  the  effects  of 
sewage  treatment  and  mine  and  agricultural  runoff 
on  water  quality.  Experts  in  many  science 
disciplines  present  seminars  on  factors  that 
influence  water  quality. 


FACULTY  ENHANCEMENT 


COLLEGE  SCIENCE  INSTRUMENTATION 

Kent  C.  Clinger 
Bethany  College 
Bethany.  WV 


USE  8852446 
FY99  $5*257 
Biology 


"Introducing  Scintillation  Counting  into 
Undergraduate  Biochentistry  Curriculum" 


the 


The  liquid  scintillation  counter  purchased  through 
this  project  is  making  it  possible  to  Introduce  the 
theory  and  techniques  of  scintillation  counting  into 
the  undergraduate  Biochemistry  curriculum.  The  new 
machine  is  used  to  teach  undergraduates  how  to  count 
radioactive  isotopes  commonly  found  in  industrial  * 
medical*  and  academic  laboratories .  The  instrument 
will  be  used  also  to  study  the  transport  of  amino 
acids  across  hiological  membranes*  to  determine 
amounts  of  protein  synthesis^  and  to  find  the  rate 
at  which  two  strands  of  DNA  combining  to  form  double 
stranded  DnA  Interact.  This  instrument  al^o  will  be 
used  in  a  variety  of  undergraduate  biological  and 
chemical  research  projects. 

This  project  will  better  prepare  Biochemistry. 
Chemistry,  and  Biology  students  for  success  as 
scientists  and  medical  professionals,  and  for  their 
service  to  society. 

The  grantee  institution  is  matching  the  nSF  award 
with  an  equal  sum  obtained  from  ncn-Federal  sources. 


Kent  c.  Clinger 
John  Burns 
Bethany  College 
Bethany.  WV 


"A  DNA  Laboratory  Workshop 
Science  Faculty" 


USE  9954219 
FY88  $27,130 
Biology 


for  Undergraduate 


Many  exciting  possibilities  are  no^^  becoming 
realities  in  Biology  and  Medicine  due  to  the  use  of 
recombinant  DNA.  Human  insulin*  growth  hormone  and 
several  other  hormones  are  now  becoming  available 
for  the  first  time  in  quantity.  Undergraduate 
students  need  to  understand  the  fundamentals  of 
these  methods  in  order  to  participate  in  the  future 
advances  in  Biology  and  Medicine. 

A  DNA  Laboratory  Workshop  for  Undergraduate  Science 
Faculty  is  an  intensive  week-long  program  for  small 
college  teachers .  The  workshop*  consisting  of 
lecture,  laboratory  and  discussion  periods .  will 
enable  25  science  faculty  who  have  never  had 
"hands-on"  experience  with  recombinant  DNA 
laboratory  techniques  to  gain  familiarity  with 
several  of  these  techniques.  These  new  techniqueri 
will  then  be  taught  in  the  undergraduate  college 
setting. 

The  DNA  workshop  will  be  hosted  by  a  consortium  of 
eight  Liberal  Arts  colleges  in  Ohio^  Pennsylvania^' 
and  west  Virginia  (the  East  Central  Colleges r  or 
ECC)*  but  will  include  science  faculty  members  from 
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dbout  twelve  to  fourteen  colleges.  The  instructional 
staff  will  consist  of  staff  scientists  from  Cold 
Spring  Harbor  Laboratory,  a  leading  laboratory  in 
DNA  research  and  education.  The  workshop  will  be 
held       Bethany  College  in  Bethany,  WV. 

In  addition  to  NSF  funds,  the  participants ' 
institutions  will  provide  about  20%  in  travel  funds. 


ins t  rumen ted  40-foot  telescope  with  whi  ch 
partidpants  can  make  observations  of  their  own . 
Over  the  three  years  of  the  project  the  system  will 
be  automated  to  the  extent  that  electronic 
communication  between  the  classroom  and  the 
telescope  will  permit  observations  to  be  made  from 
the  classroom.  The  overall  goal  of  th'^  project  is 
to  bring  classroom  teachers  into  direct  contact 
with  research  scientists  in  order  to  foster  a 
greater  appreciation  as  to  how  science  is  conducted 
and  hov         knowledge  is  acquired. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Alan  R,  White 
Marshall  University 
Huntington,  WV 


USE  8750488 
FY87  $42,460 
Bj.ology 


^'Instrumentation  for  a  Core  Undergraduate  Course 
Laboratory  in  Cellular  Biology" 

The  Department  of  Biological  Sciences  recently  has 
implemented  a  curriculum  revision  involving  the 
creation  of  three  core  courses  for  all  majors  - 
namely.  Genetics.  Ecology  and  Cell  Biology-  Of 
these.  Cell  Biology  had  not  existed  on  this  campus 
in  the  past  and  Genetics  had  been  in  need  of 
revision.  Instruments  procured  through  this  project 
are  being  used  to  provide  current  technology  to  the 
laboratory  portions  of  both  of  these  core  courses. 

Included  among  the  new  instruments  ^re  teaching  and 
instructor's  microscopes  equipped  with 
phase-contrast  optics  that  provide  for  more 
effective  observation  of  living  cells,  and  an 
ultracentrifuge.  The  instruments  are  enhancing  both 
laboratory  teaching  and  student  research  projects  by 
making  the  modern  techniques  of  Light  Microscopy  and 
of  Molecular  Genetics  (especially  methods  ot 
isolating  cellular  components)  available  to 
undergraduates . 


8751526 
FY87  $111,700 
Other  NEC 


Ronald  G*  Pearson 
Joseph  M.  Hutchison 
James  C.  Shujnan  . 
Don  J,  Smith  ^ 
National  Youth  Science  Camp  Foundation 
Charleston.  WV 


"National  Youth  Science  Camp" 

The  National  Youth  Science  Camp  Foundation  offers  a 
three-^week  summer  enrichment  program  for  two 
outstanding  high  school  graduates  from  each  state 
who  have  interest  in  science  careers.  The  goal  of 
the  program  is  to  honor  outstanding  academic 
achievement .  foster  leadership  development  and 
encourage  pursuit  of  science  careers.  Activities 
include  lectures  and  seminars  by  noted  scientists 
and  community  leaders ,  site  visits  to  government 
and  industry  science  facilities  and  a  variety  of 
recreational  programs.  This  year  lectures  will  be 
videotaped  for  distribution  to  schools  across  the 
state. 

This  program  offers  a  unique  opportunity  for 
talented  students  and  is  similar  in  purpose  to  the 
Graduate  Fellowship  Programs. 


TEACHER  ENHANCEMENT  PROGRAM 


COURSE  AND  CURRICULUlVr 


George  A.  Seielstad  TPE  8751378 

National  Kadio  Astronomy  Observatory  FY67  $106,262 
Green  Bank,  WV  FY88  $298,641 

FY89  $273,095 
Astronomy 


Robert  L.  McConnell 
Wils  L.  Cooley 
Nigel  T.  Middleton 
West  Virginia  University 
Morgantown,  WV 


USE  8854664 
FY88  $170,436 
Electrical  Eng 


"Secondary  Science  Teachers*  Institute** 


"Electrical  Engineering  Design  Compendium" 


Scientist  and  technical  professionals  of  the 
National  Kadio  Astronojny  Observatory  in  Green  Bank. 
West  Virginia  and  science  educators  from  West 
Virginia  University  in  Morgantown  are  jointly 
proposing  a  Secondary  Science  Teachers '  Institute 
for  150  selected  high  school  teachers.  The  summer 
institute  <a  two-week  session  the  first  year  and  two 
three-week  sessions  in  subsequent  years)  ^till 
include  lectures  in  basic  astronomy  and 
demonstrations  to  give  teachers  resources  they  can 
use   in  their  classroonts.    including  the  use  of  an 


The  result  of  this  project  is  a  compendium  of 
design  problems  and  tutorials  on  certain  aspects  of 
design  for  use  throughout  the  electrical 
engineering  curriculum.  The  compendium  is  to  be 
purchased  by  every  entering  Electrical  Engineering 
student  and  problems  from  it  are  assigned  during 
each  undergraduate  Electrical  Engineering  course. 
The  following  are  r-^e  of  the  characteristics  of 
the  compendium: 
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1 .  The  design  problems  deal  with  f  utidamental 
compose  nt-level  design  questions  such  as 
matiuf  act  urabi  lit  V- tolerance  trade-offs.  an  area 
f requent ly  neglected  in  design  courses  that 
concentrate  on  system  level  design. 


WISCONSIN 


Presidential  Awards  for  Excellence 

in 

Science  and  Mathematics  Teaching 


2.  The  materials  are  in  the  form  of  small  problems 
that  a  faculty  member  can  use  in  class  without 
making  a  major  commitment  to  design  or  major  changes 
in  a  course. 

3.  Sufficient  resource  material  is  included  within 
the  compendium  to  make  it  self-sufficient. 


1987 

William  R.  Broniec 
Science 
J  I  Case  High  School 
Racine,  Wl 


Th9  grantee  has  committed  support  that  is  almost 
one-half  of  NSF  funds  for  this  projects 

This  project  is  co-funded  with  the  NSF  Directorate 
for  Engineering. 


John  C.  Burrlll 
Mathematics 
Whitnall  High  School 
Greenfield,  Wl 


1999 


Miriam  Clifford 
Mathematics 
Bay  View  High  School 
Milwaukee,  Wl 


COLLEGE  SCIENCE  INSTRUMENTATION 

Betty  F.  Thacker 
Wheeling  College 
Wheeling,  UV 


USE  8952741 
nf88  $23,600 
Biology 


Allan  M.  stawicki 
Science 
Samuel  Morse  Middle  School 
Milwaukee.  Wl 


"Improving  Data  Acquisition  and  Analysis  in  the 
Undergraduate  BioloER^  Curriculum" 

This  Department  is  purchasing  equipment  to  enhance 
the  development  of  data  acquisition  and  analysis 
skills  in  undergraduate  students  —  both  majors  and 
non-majors.  Computer  simulations  and  interactive 
videos  are  creating  an  environment  in  which 
non-major  students  can  collect  and  evaluate  data 
without  being  dependent  on  manual  skills.  This 
enables  even  scientifically  naive  students  to  become 
involved  quickly  in  scientific  pursuits  and  to  begin 
to  experience  ways  in  which  scientists  solve 
problems.  In  upper  level  courses  {including  research 
projects)  majors  have  opportunities  to  work  with 
computer-interfaced  Instruments  to  speed  data 
collection  and  to  accomplish  calculations  that 
enable  the  student  to  interpret  and  draw  conclusions 
from  related  groups  of  facts.  The  thrust  of  the 
project  is  to  ?pend  more  time  thinking  about  the 
implications  of  data  sets  thaa  is  spent  in  acquiring 
the  factual  information . 

The  grantee  institution  is  matching  the  NSF  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Alfred  B.  Ordman  USE  9851464 

Belolt  College  FY88  $78,097 

Beloit,  Wl  Biology 


"Equipment  for  an  Undergraduate  Biotechnology 
Laboratory  Program" 

Integrated  biotechnology  and  computer  laboratories 
for  the  Biochemistry  program  will  be  set  up  to 
train  Biology.  Biochemistry.  Chemistry  and  other 
majors  in  recombinant  DNA  and  monoclonal  antibody 
production  and  scale-up  methods.  Because  these 
methods  have  become  basic  to  many  areas  of  science, 
students  should  develop  these  skills  as 
undergraduates  for  use  in  required  internships  and 
their  own  research. 

The  number  of  Biochemistry  majors  in  this 
department  has  steadily  increased  over  the  past 
seven  years;  90%  of  them  going  on  to  medical  or 
graduate  schools. 
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DNA  electrophoresis  and  blotting  equipment,  an 
inverted  microscope,  an  ultracold  freezer,  a 
preparative  centrifuge,  a  fermenter  and  two 
spectrophotometers  permit  DIfA  restriction  mapping, 
cloning,  and  the  production  of  proteins  and 
monoclonal  antibodies,  A  Biology  Computing  Center  is 
being  established  where  faculty  developed  software 
allows  students  to  gain  experience  with  experimental 
design,  data  collection  and  analysis,  in  addition  to 
their  lab  experience.  Two  innovative  features  of 
this  project  are  1)  the  integration  of  the  hands-on 
labs  with  computer  simulations,  allowing  for 
practical  lab  experience  with  realistic  experimental 
design  and  data  analysis  in  a  short  period  at  low 
cost,  and  2)  the  way  in  which  labs  prepare  students 
for  internships  and  research  where  people  cooperate 
on  long-  term  projects  that  integrate  several 
methods , 

The  grantee  institution  is  matching  the  N$F  award 
with  an  equal  sum  obtained  from  non-Federal  sources. 


curriculum.  Environmental  biology  Is  an  area 
popular  with  non-science  majors.  The  goal  of  this 
project  is  to  expand  the  experience  in  scientific 
problem  solving  that  the  C<^llege  can  provide  such 
students.  Approximately  75%  of  the  undergraduates 
who  will  benefit  frofn  this  project  are  female,  and 
a  large  proportion  (approximately  30%)  are  teacher 
education  majors. 

Uning  controlled  environment  chambers  acquired 
through  this  project ,  students  will  be  able  to 
mount  experiments  in  plant  growth,  plant-  herbivore 
interactions  and  other  aspects  of  environmental 
biology  which  require  the  ability  to  control  such 
parameters  as  light  intensity,  light/dark 
periodicity,  humidity,  atmospheres  and 
temperatures.  The  Department's  ability  to  support 
controlled  experiments  in  these  areas  «;hould 
produce  not  only  expanded  experimental 
capabilities ,  but  also  increased  interest  and 
enthusiasm  on  the  part  of  students  and,  most 
importantly,  a  better  understanding  on  their  part 
of  the  process  ot  scientific  inquiry. 


COLLEGE  SCIEHCE  XWSTRUMENTATIOH 


Richard  C.  Stenstrom 
Beloit  College 
Beloit,  WI 


U$E  6052035 
FYee  S2D,650 
Geology 


*'Kock  and  Mineral  Sample  Preparation  tor  Chemical 
and  Microscopic  Analysis" 

The  grantee  will  purchase  sample  preparation 
equipment  for  use  in  undergraduate  Geology 
laboratory  courses.  This  equipinent  will  be  used  by 
Geology  students  for  courses  in  Crystallography, 
Mineralogy,  Petrography,  Petrology,  and 
Sedimentology  to  prepare  samples  for  a  variety  of 
analyses  requiring  a  high  degree  of  sample  purity. 
Advanced  undergraduates  also  will  use  the  equipment 
for  similar  purposes  in  senior  thesis  work  and 
independent  projects. 

The  grantee  will  match  the  N$F  equipment  award  with 
an  equal  amount  of  funds. 


COLLEGE  SCIENCE  INSTRUMENTATION 

James  Lor man 
Edgewood  College 
Madison,  tfl 


USE  0750548 
FY87  S5,577 
Biology 


""Environmentally  Controlled  Chambers  to  Improve 
Project -Centered  Experience  in  Biology  for 
Non-Majors** 

Student -originated  projects  involving  scientific 
experimentation  are  a  key  component  of  the 
introductory  natural  science  and  biology  courses 
required  as  a  part  of  Edgewood's  general  degree 


COLLEGE  SCIENCE  INSTRUMENTATION 

Philip  K,  Welty 
Anne  B.  Swanson 
Edgewood  College 
Madison,  Wl 


USE  &750475 
¥Y87  S8,985 
Chemistry 


'Atomic  Absorption  Spectroscopy  to  Enhance 
Undergraduate  Laboratory  Science  Curriculum' 


the 


The  recent  acquisition,  at  Edgewood  College,  of  an 
atomic  absorption  spectrometer  allows  students  to 
perform  experiments  and  undertake  projects 
involving  trace  inetals  in  biological  and 
environmental  samples.  In  an  integrated, 
interdiscipl inary  course  for  non*science  and 
teacher  education  majors ,  students  carry  out 
projects  involving  the  analysis  of  trace  amounts  of 
heavy  metal  pollutants  (lead  uptake  in  plants  and 
mercury  in  human  hair) ,  In  chemistry  courses , 
students  determine  metal  ions  in  biological  fluids, 
and  pursue  student-originated  projects  to 
investigate  mercury  contamination  of  water  supplies 
and  fish  in  Wisconsin  waterways.  Non-science  majors 
studying  geoscience  gain  an  appreciation  for  atomic 
absorption  spectroscopy  as  a  powerful  tool  in 
geochemistry  and  chemical  oceanography  by 
investigating  trace  inorganic  nutrients  in  natural 
waters  and  determining  the  trace  metal  chemistry  of 
rock  and  ore  samples. 

This  project  helps  to  meet  a  need  for 
instrumentation-based  laboratory  experiences  which 
excite  the  imagination  of  non-science  majors  and 
improve  the  science  education  of  our  future 
teachers.  About  75%  of  the  students  directly 
impacted  are  women.  Publication  of  experiments 
developed  will  extend  the  impact  of  the  project. 
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COLLEGE  SCIEHCE  INSTRUMENTATIOH 

Ann  M.  Penzkover  USE  8851410 

Lac  Court©  Oreilles  FY88  $5,125 

Ojibwa  Convnunity  College  Chemistry 
Hayward^  WI 

"Project  CABLE  (Chemistry  and  Biology  Laboratory 
Education)** 


outreach  programs  will  serve  to  inform  other 
institutions  of  the  details  of  the  findings .  The 
primary  objective  is  to  demonstrate  to  others  that 
undergraduate  offerings  in  laser  science  and  modern 
optics  are  feasible  and  overdue*  Aspects  of  this 
program  are  expected  to  be  emulated  elisewhere . 

The  present  grant  will  assist  in  the  acquisition  of 
electronic  equipment  for  use  in  designing  and 
operating  the  laser  laboratories. 


This  college  is  located  on  the  Lac  Courtes  Oreilles 
Reservation  of  rural  tJorthern  Wisconsin.  The  College 
population  is  95%  (Native  American^  of  which  70%  are 
women.  Due  to  the  isolation  of  the  rJortherp 
Wisconsin  woodlands  and  the  limited  resources  of  the 
students,  the  College  has  become  the  focal  point  of 
educational  services  within  the  area. 

Previously*  science  cour:;es  were  taught  with  a 
minimum  of  laboratory  work.  Instructors  prepared 
demonstrations  for  students  to  view  in  t-he  local 
high  school  laboratory  which  is  not  equipped  for 
scienti  f ic  investigation  beyond  the  secondary 
curriculum.  The  new  laboratory  equipment  is 
providing  the  means  to  begin  to  explore  Biology  and 
Chemi  s  t  ry  beyond  the  post -second  ary  level  . 
Furthermore*  (Native  American  students  are  being 
given  the  opportunity  to  research  scientific 
concepts  at  the  experimental  level  which  is 
consistent  with  native  American  learning  styles. 

The  grantee  is  matching  the  award  from  non-Federal 
sources . 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

John  R.  Brandenberger 
Lawrence  University 
Appleton.  WI 


USE  8750076 
FY87  S32.260 
Physics 


^'Lasers  and  Modern  Optics  in  Undergraduate 
Institutions** 

Despite  the  gro*  ing  importance  of  lasers  and  modern 
optics^  undergraduate  institutions  rarely  provide 
coursework  in  these  increasingly  pivotal  areas.  At 
a  time  when  growing  numbers  of  scientists  are  using 
lasers  in  research  and  when  modern  optics  and 
microelectronics  are  spawning  new  technologies  whose 
impact  may  rival  that  of  the  silicon  microchip, 
undergraduates  in  this  country  remain  largely  on  the 
sidelines. 

Lawrence  University  is  undertaking  a  pilot  program 
designed  to  determine  the  staffing  and  hardware 
requirements  for  meaningful  instruction  in  lasers 
and  modern  optics  in  undergraduate  institutions. 
With  support  from  the  National  Science  Foundation 
and  other  sources^  it  will  develop  courses  at 
several  levels.  devise  suitable  laboratory 
experiments*  test  various  types  of  lasers  and 
optical  hardware*  and  develop  instructional 
materials.     Publications*     visits*     workshops*  and 


COLLEGE  SCIENCE  IHSTRUHEHTATIOH 

David  M.   Cook  USE  885168?^ 

Lawrence  University  FY88  $49,433 

Appleton.  WI  Physics 


"Scientific  Workstations  in  Undergraduate  Physics** 

Sophisticated  scier^ti  f  ic  workstations  running 
powerful  software  are  essential  tools  for 
practicing  scientists  and  engineers.  but 
undergraduate  cur  ricuJ  'i  nationwi  de  are  not 
responding  vigorously  to  the  challenge  and 
opportunity  provided  by  these  devices.  In  response, 
the  Department  of  Physics  will  construct  a 
computation  laboratory  to  support  a  major 
rest  ructuring  of  jits  undergraduate  Physics 
curriculum.  The  first  phase  of  this  project  will 
build  familiarity  with  computer-based  tools  by 
introducing  suitable  examples  and  exercises  into 
the  intermediate- level  core  of  courses .  As  the 
students  advance,  more  sophisticated  exercises  will 
be  incorporated  into  advanced  offerings .  Through 
curricular  revision.  a  departmental  environment 
will  be  created  within  which  undergraduates  will 
become  expert  at  using  state-of-the-art  computing 
tools  intelligently*  effectively*  extensively,  and 
independently.  At  the  same  time*  the  Department 
will  be  conducting  a  pilot  project  whose  results 
will  influence  the  course  of  physics  instruction  at 
other  schools  during  the  coming  decades. 

The  grantee  institution  is  matching  the  ISSF  award 
wi  th  an  equal  sum  obtained  from  non-Federal 
sources . 


COLLEGE  SCIENCE  IHSTRUMENTATIOH 

Peter  S.  Click 
Terry  L.  Rew^Cottf ried 
Lawrence  University 
Appleton.  WI 


USE  6750965 
FY67  $9*650 
Psychology 


**Improvement  of  Psychology  Laboratory  Curriculum** 

A  microcomputer  network  will  be  purchased  to 
improve  the  content  of  laboratory  portions  of 
research  design  and  cognitive  psychology  courses . 
Specific     equipment     includes     six  microcomputers 
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coni^ected  in  a  network,  data  acquisition  hardware 
(for  speech  digitization  and  analysis)^  and  software 
for  demonstration,  simulation,  and  student  conducted 
experimentation  in  cognitive ,  social .  and  perceptual 
psychology.  These  instruments  will  significantly 
improve  these  courses  by  presenting  fundamental 
experimental  paradigms  and  by  facilitating  active 
student  participation  in  the  design  and  conduct  of 
research  projects.  This  "^hands-on"  experience  in 
the  laboratory  will  introduce  students  to  the 
essential  methodologies  of  psychology  and  develop 
their  critical  skills.  In  addi tion,  the  equipment 
will  be  used  for  demonstration  purposes  in  the 
area3  of  perceptual*  social.  and  language 
p9yc ho logy. 


COLLEGE  SCIENCE  INSTFUMENTATION 

Jerrold  P.  Lokensgard 
Lawrence  University 
Appleton,  WI 


USE  6851800 
Fy88  S95.250 
Chemis ti Y 


"Acquisition  of  a  High -field  Fourier  Transform  KMR 
Spectrometer  to  Enhance  Undergraduate  Education  in 
.Chemical  Spectroscopy" 

A  250  MHz  Fourier  Transform  Nuclear  Magnetic 
Resonance  (NMH)  spectrometer  is  replacing  a 
14-year-old  60  MHz  NMR  spectrometer.  The  new 
instrument's  ease  of  routine  use#  much  higher 
sensitivity*  and  greater  spectral  dispersion  is 
enhancing  use  of  NMR  in  Organic*  Inorganic*  and 
Advanced  Chemistry  courses .  In  additioii  the 
laboratory  experiences  of  intermediate  and  advanced 
Chemistry  students*  both  Chemistry  majors  and 
others*  is  being  enriched  by  important  new  NMH 
capabilities.  Carbon  NMR  is  taking  its  place 
alongside  proton  NMR  as  a  key  ingredient  of  the 
Organic  Chemistry  Laboratory.  Students  in 
instrumental  analysis  and  advanced  laboratory 
courses  are  exploring  molecular  structure  using 
two-dimensional  NMR  analysis^  obtaining  meaningful 
kinetic  data  more  easily,  and  better  understanding 
fundamental  principles  upon  which  NMR  experiments 
rest.  The  new  instrument  is  enhancing  research 
training  of  senior  undergrad uc tes  by  greatly 
ejttending  the  range  of  accessible  projects  for 
student  independent  study.  The  department '  s 
curriculum  is  being  enlivened  by  the  addition  o ! 
these  new  capabilities*  and  its  students  are  beinrf 
better  prepared  for  postgraduate  study  or  employmerc 
in  the  sciences. 

The  grantee  is  matching  the  award  from  non-Fedt*ral 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Thomas  L.  Naps 
Lawrence  University 
Appleton*  WI 


USE  8351781 
FY88  $35,043 
Computer  Science 


"Algorithm  Visualization  Laboratory" 

This  project  utilizes  a  laboratory  with  graphics 
capabilities  to  display  the  effects  of  algorithms 
on  data  structures.  Using  animation.  data 
structures  are  displayed  as  they  are  manipulated  by 
algorithms  so  that  students  may  understand  the  data 
structures  and  algorithms  from  a  conceptual  level 
apart  from  their  representation  in  a  particular 
language. 

The  algorithm  visualization  laboratory  has  six 
Macintosh  II  microcomputers  participating  in  a 
local  Apple  talk  network .  One  of  the  six  systems  ^ 
serves  as  a  gateway  to  an  Ethernet  network  linking 
the  Macintosh  II's  to  the  University's  VAX  11-780 
and  MicroVAX.  Moat  algorithm  software  development 
is  done  on  the  MicroVAX  and  then  transmitted  to  the 
Macintosh  computers  for  graphic  display.  The  lab 
uses  an  overhead  projection  system  capable  of 
presenting  an  interactive  Macintosh  session  on  a 
large  screen. 

Real-time  display  allows  the  instructor  to 
demoiistrate  concepts  of  algorithm  performance  and 
it  allows  students  to  experiment  uith  algorithms 
and  data  structures  on  an  individual  basis  -  they 
learn  about  algorithms  by  watching  them  perform. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Milliam  J.  Perreault 
Lawrence  University 
Appleton.  WI 


USE  8750525 
FY87  $12,573 
Biology 


^'Equipment  to  I(?r  *ove  the  Light  Microscopy  Program 
in  Undergraduate  Biology  Laboratories" 

A  sophisticated  light  microscope  is  serving 
multiple  functions  within  a  Department  which  long 
has  emphasized  undergraduate  training  in 
microscopy.  The  basic  instrument,  a  Zeiss  model  16 
phase  contrast  photomicroscope,  is  being  used  to 
train  xinder  graduates  interested  in  genetics* 
cytogenetics  and  microbiology.  The  addition  of 
flxiorescence  capability  plus  a  TV  camera ,  monitor 
and  videotape  apparatus  has  transformed  the  basic 
microscope  into  a  tool  of  enormous  teaching  au6 
stxident  research  potential  —  the  fluorescence 
capability  is  supporting  modern  experiments  in 
neurobiology  and  cell  biology,  while  the  television 
function  is  opening  xip  access  to  detailed  studies 
of  the  dynamics  of  living  cells.  The  new 
laboratory  facility  is  proving  to  be  a  superb 
teaching  tool  for  small  groups  of  stxidents. 
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COLLEGE  SCIENCE  INSTRUMENTATION 


All«n  M.  Young 
Milwaukee  Public  Museum 
Milwaukee.  WI 


MDR  d47056d 
FYSS  S22a>a68 
FYde  $187>350 
Fy87  $163, 750 
Biology 


"^Innovative  Museum  Biology  Exhibit  to  Encourage 
Informal  Learning  on  the  int«rr«lat edness  of  all 
Lif«-Fonns  Including  Humankind" 

The  Milwaukee  Public  Museum  propose?  to  build  an 
11 >  000  square  foot  permanent  exhibit  using  th« 
American  tropical  rain  forest  as  the  core  teaching 
and  learning  experience.  The  rain  forest  is  host  to 
a  myriad  of  plant  and  animal  species  which  took 
millions  of  years  to  evolve*  Through  the 
approximately  30  exhibits  visitors  will  develop  an 
understanding  and  appreciation  of  the  diversity  and 
interrelationships  of  the  living  world. 

The  exhibit  developers  have  worked  closely  with  the 
Milwaukee  Public  School  system>  which  has  resulted 
in  the  incorporation  of  this  exhibit  into  the 
seventh  grade  curriculum.  The  exhibit  is  being 
designed  to  provide  access  for  the  physically 
handicapped> 

The  Museum  reaches  approximately  500>  000  people 
annually.  An  additional  two  million  people  use  its 
instructional  materials.  The  NSF  contribution  is 
approximately  50  percent  of  the  total  budget. 


Richard  G.  Scamehorn 
Ripon  College 
Ripon>  WI 


USE  dd5ll54 
FYSa  $21>000 
Chemistry 


"Fourier  Transform  Infrared  Spectroscopy  in  the 
Undergraduate  Curriculum" 

Acquisition  of  a  Fourier  Transform  Infrared 
Spectrometer  is  improving  the  instruction  in 
Chemistry.  The  instrument  replaced  an  aging 
dispersive  IR  spectrometer.  Students  are  using  a 
modern  computer -co nt  rolled  inst  rument  which 
utilizes  the  Fourier  transform  method*  which  are 
two  of  the  more  important  developments  of  the  last 
few  years.  Two  modern  sampling  accessories  are 
extending  the  use  of  the  IR  to  samples  for  which 
spectra  previously  could  not  be  obtained.  The 
instrument  is  being  used  in  organic*  physical , 
analytical*  and  advanced  laboratory  courses  as  well 
as  in  the  undergraduate  research  program. 
Significaiit  use  in  the  non-majors  courses  is 
providing  the  non-science  students  with  exposure  to 
the  power  of  computer  search  and  spectroscopic 
techniques  in  identification  and  analysis  of 
polymers  and  drugs. 

The  grantee  is  matching  the  award  from  non-^Federal 
sources. 


COLLEGE  SCIENCE  INSTRUMENTATION 

J.  Timothy  Petersik 
Ripon  College 
Ripon*  WI 


USE  8750D04 
FY87  $5,814 
Psychology 


"Psychophysical  Laboratories  in  Spatial  Vision" 

The  primary  goal  of  this  project  is  to  develop 
laboratories  that  will  give  students  of  psychology* 
psychobiology*  and  related  health  sciences  hands-on 
experience  with  state-of-the-art  equipment  and 
procedures  to  understand  recent  advances  in  the 
theoretical  and  applied  use  of  the 
"Fourier-analysis"  hypothesis  o!  spatial  vision. 

Under  this  project  a  visual-image  synthesizer  and 
small  computer  are  requested  so  that  laboratories 
involving  psychophysical  testing  procedures  with 
sine-wave  grating  stimuli  can  be  developed. 
Students  will  learn  to  test  human  contrast 
sensitivity*  to  interpret  the  resulting 
contrast-sensitivity  functions*  and  observe  the 
effects  of  manipulating  the  conditions  of  testing. 
A  set  of  demonstrations  will  be  developed  for  use  in 
non- laboratory  oriented  classes. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Mary  E.  Williams-Norton 
Ripon  College 
Ripon*  WI 


USE  875D024 
FYS?  $8*221 
Physics 


"Undergraduate  Nuclear  physics  Laboratory" 

The  Ripon  Collt^ge  physics  department  will  renovate 
its  nuclear  physics  laboratory.  A  microcomputer 
and  personal -computer-based  analyzer  will  form  the 
core  of  the  new  laboratory.  Students  of  modern 
physics  and  nuclear  physics  will  learn  how  to 
detect  ionizing  radiation  in  a  variety  of  new 
detectors,  amplify  and  shape  the  electronic  signals 
with  modern  nuclear  electronics  modules ,  cr^llect 
data  under  microcomputer  control  and  analyze  their 
results  with  the  microcomputer  system.  Ar.  alpha 
spectrometer  will  give  the  students  experience  with 
solid-state  detectors  and  vacuum  systems  and  a  new 
scintillation  detector  will  be  used  for  the 
detection  of  gamma  rays.  As  the  students  use  these 
systems*  they  will  learn  about  the  structure  of 
nuclei*  the  interactions  of  ionizing  radiation  with 
matter  and  the  many  ways  a  microcomputer  can  be 
used  as  a  laboratory  instrument. 
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COLLEGE  SCIENCE  XUSTRUMENTATIOU 


James  P,  Hodgson 
Philip  Cochran 
St  Norbdrt  College 
Pare,  UI 


USE  8750735 
FYS?  Se,105 
Biology 


Sharyl  B,  Peterson 
St  Norbert  College 
Oe  Pere,  UI 


USE  8750737 
FYe7  S12,634 
Psychology 


**Equipmeiit  to  Support  Undergraduate  Instruction  in 
Riverine  Ecology**  ^ 

A  nuniber  of  recent  developments  make  it  highly 
desirable  for  this  Institution  to  develop  its 
capability  to  exploit  the  Fox  River  as  a  convenient 
outdoor  laboratory  for  coursework  and  independent 
student  research ,  Included  among  these  are  the 
approval  of  a  new  Environmental  Science  major, 
increased  emphasis  on  aquatic  research  by  faculty  in 
the  Biological  Sciences,  improvement  in  water 
quality  and  biotic  diversity  in  the  Fox  Hiver,  and 
the  relative  inaccessibility  of  traditional 
terrestrial  and  small  aquatic  sites,  (Although 
limited  shore-based  sampling  was  possible  before  the 
acquisition  of  the  equipment  provided  in  part 
through  this  grant ,  a  lack  of  sampling  gear 
appropriate  for  large  riverine  habitats  prevented 
thorough  use  of  the  river,) 

Acquisition  of  a  versatile  new  boat -contained 
aquatic  sampling  system  with  capabilities  for 
electrofishing  and  for  making  standard  limnological 
measurements  in  large  aquatic  habitats  effectively 
removes  that  barrier,  making  possible  sound  field- 
based  laboratory  experiences  for  undergraduates  in 
this  program. 


"Microcomputer  Based  Psychology  Student  Research 
Laboratory" 

The  purpose  of  this  project  is  to  develop  a 
microcomputer  based  psychology  student  research 
laboratory ,  Perhaps  the  most  important  research 
tool  of  contemporary  psychology  is  the 
microcomputer,  with  its  ability  to  present  a 
variety  of  stimuli ,  and  to  collect  subjects ' 
responses  to  them,  Thtis,  an  important  part  of 
preparation  for  today's  undergraduates  must  involve 
providing  them  with  opportunities  to  learn  to  use 
microcomputers,  to  design,  set  up,  and  run 
psychological  research,  as  well  as  to  collect  the 
data  generated  thereby,  analyze  it ,  and  prepare 
their  findings  for  communication  with  other 
scholars.  The  project  is  providing  such  learning 
experiences  for  psychology  students  across  a 
spectrum  of  courses.  Students  arc  being  introduced 
to  basic  procedures  in  their  introductory  courses, 
and  to  more  advanced  procedures  in  more  advanced 
courses,  including  courses  which  specifically  focus 
on  principles  and  methods  of  research.  Funding 
provided  six  APPLE  microcomputers,  peripheral 
hardware  for  Networking,  and  selected  software  to 
complement  the  software  library. 


COLLEGE  SCIENCE  lUSTRUMEUTATIQN 

Oavid  L,  Klopotek  USE  6750790 

St  Norbert  College  FYe7  S30,400 

De  Pere,  WI  Chemistry 


**Nuclear  Magnetic  Resonance  Spectroscopy  in 
Undergraduate  Chemistry  Instruction" 

A  nuclear  magnetic  resonance  spectrometer  has  been 
acquired  by  the  Chemistry  Department  of  St,  Norbert 
College  for  use  in  undergraduate  instruction ,  The 
instrument  is  being  used  extensively  in  the 
following  courses :  organic ,  advanced  organic, 
physical ,  inst  rument  at ion,  biochemist  ry.  and 
independent  research ,  Experiments  such  as 
determining  the  pKa  values  of  org.'nic  bases, 
measuring  the  percent  enolization  of  acetylacetone, 
and  the  determination  of  coupling  constants  to 
distinguish  between  cis,  trans,  and  geminal  vinylic 
isomers  are  among  the  activities  carried  out > 
Students  are  provided  with  the  hands-on  experience 
expected  by  employers  and  graduate  schools. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  J.  Eierman  USE  8750610 

University  of  Wisconsin  Eau  Claire  FY87  S12,807 
Eau  Claire,  UI  Multidisciplinary 

**M\iltidisciplinary  Use  of  an  Atomic  Absorption 
Spectrometer  in  Undergraduate  Chemistry  and 
Geology** 

The  University  of  Wisconsin  -  Eau  Claire  will 
introduce  the  powerful  analytical  technique  of 
atomic  absorption  spectrometry  to  chemistry  and 
geology  students  at  the  undergraduate  level ,  A 
flame  atomic  absorption  spectrometer,  including  an 
electrothermal  atomizer,  will  be  acquired  and 
installed  in  place  of  the  present ,  obsolete 
instrument.  The  new  instrument  will  be  introduced 
and  used  in  two  chemistry  laboratory  courses , 
Quantitative  Analysis  and  Instrumental  Analysis . 
Applications  will  include  comparison  of  this 
instrument  with  molecular  absorpcion  instruments 
and  a  simple  analysis  in  Quantitative  Analysis  and 
a  thorough  familiarization  and  investigation  of 
major  instrum'^ntal  paraneters  in  Instrumental 
Analysis,  Ele-nental  analyses  are  critical  to  the 
geological  sciences  so  it  is  necessary  to  teach 
this  widely  used  technique.  Atomic  absorption 
analyses  will  be  done  in  at  least  three  geology 
courses  including  Geochemistry,  Economic  Mineral 
Deposits,  and  Chemical  Hydrogeology ,  In  addition, 
the  instrument  will  be  used  extensively  in  research 
projects  in  both  departments, 
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COLLEGE  SCIENCE  INSTRUMENTATION 

Robert  L.   Hooper  USE  8851615 

University  of  Wisconsin  Eau  Claire  FY66  $45,958 

Eau  Claire.  Wl  Geology 


^'Acquisi  tion  of  an  x-ray 
Undergraduate  Student  Use" 


Di  f f ractometer  for 


The  grantee  will  purchase  an  automr.ted  X-ray 
diff ractomet^r^  associated  apparatus,  and  a  computer 
for  control  of  the  instrument  and  analysis  of  the 
data.  This  equipment  will  be  used  to  improve 
instruction  In  Introductory  and  Advanced  Geology 
courses.  In  two  lower- division  courser  X-ray 
diffraction  techniques  will  be  used  for  instruction 
in  scientific  rnethods  and  computer-assisted  data 
reduction.  In  upper-division  courses  in  Mineralogy 
and  Geochemistry  this  equipment  will  be  used  to 
teach  basic  techniques  of  X-ray  diffraction 
analysis. 

The  grantee  will  match  the  NSF  award  with  an  equal 
amount  of  funds. 


workshop  will  determine  the  extent  to  which  ten 
specific  project  goals  were  achieved. 

The  dissemination  plan  will  also  be  completed  in 
four  steps: 

1)  The  project  director  will  report  results 
at  a  convention  of  the  Northwest  Wisconsin 
Education  Association. 

2)  Reports  will  also  be  given  at  meetings  of 
the  Wisconsin  Society  of  Science  Teachers  and  the 
American  Association  of  Physics  Teachers. 

3)  The  instructional  materials  used  during 
the  workshop .  all  developed  locally  specifically 
for  this  workshop,  will  be  supplied  to  interested 
teachers  on  request. 

4)  Participants  will  be  encouraged  to  write 
articles  about  the  influence  of  the  workshop  on 
their  teaching  for  professional  Journals. 


COLLEGE  SCIENCE  INSTRUMENTATION 
David  D.  Riley 

University  of  Wisconsin  La  Crosse 
La  Crosse.  WI 


USE  8750620 
FYS?  5?0,000 
Computer  Sciei.ce 


TEACHER  ENHANCEMENT  PROGRAM 

Sumner  T.  Scott  TPE  8652309 

Philip  A.  Chute  rY87  $45,729 

University  of  Wisconsin  Eau  Claire  Physics 
Eau  Claire.  WX 


""Summer  Workshop  for  High  School  Teachers  of  Physics 
and  Physical  Science" 

This  project  will  provide  an  opportuni  ty  for  three 
weetcs  of  concentrated  study  of  electricity  and 
magnetism  for  30  Wisconsin  high  school  teachers  of 
physics  and/or  physical  science.  The  schedule  calls 
for  lecture/discussion  sessions  as  well  as 
laboratory  work.  The  instructional  staff  includes 
two  university  physics  professors  and  one  master 
teacher  from  a  nearby  high  school;  in  addition, 
scientists  from  local  Industries  will  participate. 

As  part  of  the  follow-up  activities,  the  workshop 
director  will  visit  the  classrooms  of  the  teacher 
participants  during  the  spring  following  the  summer 
workshop.  in  addition  the  participants  will  meet 
during  the  spring  meeting  of  the  Wisconsin  Society 
of  Science  Teachers  to  discuss  their  experiences  In 
Implementing  the  new  material  covered  during  the 
workshop  into  their  regular  courses. 

The  evaluation  plan  calls  for  several  different 
activities.  Firsts  the  workshop  will  be  visited  and 
assessed  by  the  Science  Supervisor  from  the  State 
Department  of  Public  Instruction.  Second.  an 
opinion  survey  will  be  completed  by  participants 
near  the  end  of  the  workshop.  Tliird.  the  project 
director  will  assess  the  impact  of  the  workshop  on 
teaching  practices  during  the  on-site  visits  and  the 
spring  meeting.  Finally,  a  ^estlonnaire  completed 
by  participants  during  the  academic  year  after  the 


"An  Undergraduate  Computer 
Eng  i  nee  r Ing  Labo r a  t o ry " 


Aided  Software 


A  computer  aided  software  engineering  <CASE) 
environment  for  first  course  students  in  computer 
science  Is  being  established.  As  CASE  is  already 
used  in  the  Industrial  envlrcnment.  this  project 
will  be  unique  in  bringing  It  Into  the 
undergraduate  environment.  The  CASE  environment 
places  increased  importance  on  modularisation^ 
abstraction^  team  programming  skills  and  the  use  of 
automated  aids  to  software  development.  Ten  Apollo 
workstations  with  associated  mass  storage  elements 
will  matce  up  the  environment .  An  Important 
component  of  this  project  Is  the  development  of 
software  modules  and  curricular  materials  for  the 
integration  of  CASE  equipment  into  the 
undergraduate  environment. 


COLLEGE  SCIENCE  XNSTRUMENTATIOH 

Michael  R.  Winfrey 

University  of  Wisconsin  La  Crosse 

La  Crosse^  WI 


USE  8750764 
Fy87  *47.310 
Biology 


"Incorporation  of  Modern  Molecular  Techniques  into 
the  Undergraduate  Microbiology  Curriculum"" 

The  Department  of  Biology  and  Microbiology  is 
incorporating  the  methods  of  modern  Molecular 
Biology  and  Biotechnology  into  the  undergraduate 
Microbiology  laboratory  curriculum.  The 
Improvements  are  providing  a  strong  background  In 
classical  Microbiology^   as  well  as  giving  students 
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hands-on  experience  with  the  techniques  that  have 
revolutionized  Microbiology  and  other  Biological 
Sciences  in  the  last  decade. 

Centrifuges^  spectrophotometers^  electrophoresis 
equipments  and  microcomputers  are  being  used  to 
implement  major  Improvements  in  Bacterial  Genetics 
and  Bacterial  Physiology  laboratories.  These 
changea  ensure  that  the  students  receive  modern 
instruction  in  the  methods ,  pr Inci  pies  and 
applications  of  DNA  Isolation,  elect  rophoretic 
separation  of  DNA  molecules  and  proteins^  gene 
cloning  f-echniques^  DFfA  sequencing^  and  the  use  of 
computers  to  evaluate  DFfA  molecules.  Tissue 
culturing  equipment  is  being  used  to  instruct 
Immunology  students  in  the  fundamentals  of  cellular 
and  humoral  immunity  and  ^o  provide  them  with 
experieiice  in  tissue  culturing. 


TEACHER  ENHANCEMENT  PROCRAM 

Jerry  A,  Bell 
Glen  E,  Dirreen 
University  of  Wisconsin 
Pfadison^  WI 


TPE  8751276 
pys?  $1,149,970 
Chemistry 


**Enhancing  Interactive  Teaching  and  Learning  in  the 
Precollege  Classroom** 

Through  this  award,  the  Institute  for  Chemical 
Education  (ICE)  will  continue  its  work  to  enhance 
chemical  education  at  all  levels  by  fostering 
continuing  professional  growth  and  developing  and 
disaeminati  ng  cr  eat  ive  "hands-on  t  each  in  g 
methodology.  In  this  project ,  workshops  evolved 
over  the  past  three  years  will  b<:  given  at  five 
different  field  centers:  University  of  Wisconsin , 
Hadison  (Glen  E,  Dirreen);  University  of  Arizona 
(John  V,  Rund);  University  of  California.  Berkeley 
(Harjorie  H.  Gardner);  University  of  Maryland  (Jon 
H,  Bellama) ;  and  University  of  Northern  Colorado. 
Greeley  (Henry       Heikkinen) , 

The  following  activities  will  occur  at  one  or  more 
of  the  collegiate  sites  during  the  summer  of  1987; 
Chemistry  Fundamentals  for  teachers  with  minimal 
background ;  Chemistry  Supplements  for  Pre-High 
School  Classes  for  primary  and  middle/ junior  high 
school  teachers  to  learn  how  to  introduce  science 
to  younger  chiJ  dren;  Chemical  Instrumentation  to 
enrich  the  well  qualified  teacher's  background  in 
modern  technological  techniques,  A  total  of  360 
teachers  will  benefit  from  these  varied  programs. 

Participants  will  conduct  inservice  out -reach 
activities  for  peers  after  the  summer  experience , 
During  this  phase  of  the  ICE  project,  resource 
materials  developed  during  the  past  several  years 
will  be  edited  and  published  for  wide  dissemination. 
Evaluation  ftnd  assessment  of  the  «ff«cts  of  the 
project  will  continue^ 

This  project  is  noteworthy  because  of  its  national 
acopa^  the  collaboration  of  several  universities  in 
addressing  a  national  problem^  the  apparent  success 


of  prior  activities  supported  by  ICE,  and  the 
attempt  to  build  a  national  network  of  precollege 
and  college  chemistry  teachers  to  continue 
fostering  excellent  chemical  education  at  all 
levels . 


TEACHER  ENHANCEMENT  PROGRAM 

Jerry  A.  Bell 
Glen  E,  Dirreen 
University  of  Wisconsin 
Pfadi  son ,  wi 


TPE  6751637 
FY8d  $1,040,419 
Fy89  $l,lf3.671 
FY90  $  220.788 
Ch emlstry 


''Enhancing  Interactive  Teaching  and  Learning; 
Expanding  Resources  and  Teacher  Preparation"" 

This  multifaceted  program  known  as  the  Institute 
for  Chemical  Education  (ICE)  will  continue  its  work 
to  enhance  chemical  education  at  all  levels  by 
fostering  continuing  professional  growth, 
developing  and  disseminating  creative  hands-on 
teaching  methods  and  helping  to  strengthen  the 
content  background  of  chemistry  teachers.  Programs 
are  being  held  at  four  campuses  throughout  the 
country;  University  of  Wisconsin  at  Pfadison . 
University  of  Arizona.  University  of  Pfaryland  at 
College  Park,  and  University  of  Northern  Colorado, 

Chemical  Instrumentation  Update  Workshops  will  be 
given  at  three  ICE  Centers  (UWI ,  UA  and  UMD) 
together  with  a  fourth  separately  proposed  at 
University  of  Cali  fornia  at  Berkeley,  These 
workshops  are  designed  to  renew  the  enthusiasm  of 
these  selected  teachers  and  provide  them  with  a 
background  in  modern  instrumental  methods.  An 
Instrumentation  Loan  program  at  the  Arizona  site 
will  enhance  this  program, 

A  two-week  Supplements  Program  will  be  held  at  «ach 
of  three  of  the  Centers  (UWI.  UMD  and  UNCO)  with  a 
fourth  at  UCB ,  This  program  wi  11  provide 
opportunities  for  elementary  and  secondary  teachers 
to  learn  how  to  use  demonstrations  and  hands-on 
activities  in  their  classrooms.  Science  supervisors 
will  be  included  as  participants  in  this  program  to 
enhance  the  implementation  of  these  activities  in 
schools.  Three  community  college  and  university 
colleagues  will  participate  in  order  to  develop 
programs  which  they  may  disseminate  if*  their  own 
locales , 

The  Chemistry  Fundamentals  Program  is  a  longer 
program  (six  weeks  at  uwi  and  four  weeks  for  each 
of  two  summers  at  UMD  and  UCB)  designed  to  provide 
content  background,  laboratory  activi^rH;,^  and 
teaching  strategies  to  teachers  whose  background  Is 
deficient  in  content  ^nd  methodology. 

Each  component  of  the  ICE  activities  can  stand  on 
its  own  merits ,  but  the  combination  of  activities 
provides  a  productive  climate  of  interaction  and 
collaboration . 
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RESEARCH  X»  TEACHING  AffD  LEARNING 

CIlzabGtb  Fennema 
Thomas  P,  Carpenter 
Penelope  Peterson 
LTnlversity  of  Wisconsin 
jyi^dlson,  MI 


MDR  6550236 
FVeS  $231,843 
FY86  $299,868 
FY87  $238,624 
FY88  $199,620 
Mathematics 


"Studies  of  the  Application  of  Cognitive  and 
Instructional  Science  to  Mathematics  Instruction'' 

Ihls  project  Investigates  how  knowledge  derived  from 
Instructional  and  cognitive  science  can  be  used  to 
design  Instruction  that  enables  children  to  learn 
mathematics  more  effectively,  particularly  at  a 
higher  cognitive  level ,  A  series  of  integrated 
studies  examine  the  relationship  of  teachers' 
cognition  and  beliefs,  mathematics  instruction  In 
first-grade  classrooms,  and  children' s  learning  of 
addition  and  subtraction  skills,  concepts,  and  word 
problems,  Ihe  research  methodologies  are  derived 
from  cognitive  science  (e,g. ,  individual 
Interviews/semantic  analysis  of  word  problems, 
"thinking  aloud")  and  from  instructional  science 
(e, g, ^  process-product  observational  techniques)  - 
two  studies  during  the  first  year  provided 
Information  on  teachers'  cognitions  and  beliefs. 
Instructional  materials  for  teachers  will  also  be 
developed  during  year  1,  These  materials  will 
emphasize  Increasing  teachers'  knowledge  so  that 
they  can  create  their  own  curricula.  The  teacher 
materials  will  include  exemplary  activities, 
assessment  procedures  ^  classroom  organizational 
plans,  etc,  that  teachers  can  both  critique  and  use 
as  models.  During  the  second  year,  an  In-depth 
instructional  study  will  be  conducted  which  Involves 
formal  and  Informal  observations  of  15-25  first 
grade  teachers.  Students'  classroom  behavior  and 
teachers '  Instructional  behavior  will  be  observed^ 
The  focus  will  be  on  obtaining  a  detall«>d  picture  of 
teachers '  beliefs  and  cognitive  processes^  the 
relationships  of  these  to  instructional  behavior^ 
and  the  effect  of  Instructional  behavior  on 
children's  cognitive  processes  and  'earning  of 
mathematics.  During  Year  III,  the  Investigators  will 
evaluate  the  effect  of  the  curriculum  on  the 
children  as  they  progress  to  second  grade. 
Intensively  study  the  more  effective  teachers  from 
Year  II  by  clinical  procedures ,  and  revise  the 
teacher  education  materials.  During  Year  IV,  the 
focus  will  be  on  analyses  of  research  results,  and 
on  publication  and  dissemination. 

this  Is  s  strong  project  that  builds  directly  on  the 
prior  successful  research  of  these  investigators.  It 
should  advance  our  understanding  of  how  teachers  can 
be  helped  to  acq..lre  new  knowledge  of  mathematics 
and  mathematics  learning  by  children  and  to  use  that 
knowledge  to  promote  mathematics  learning  in  their 
class rooms. 


RESEARCH  IN  TEACHING  AND  LEARNING 

Janet  S.  Hyde 
Elizabeth  Fennema 
University  of  Wisconsin 
Madison,  MI 

"Gender  Differences  in  Mathematics 
Meta-Analysis  and  Cognitive  Analysis" 


MDR  8709533 
FY87  $218,926 
Mathematics 


Performance; 


There  are  now  available  more  than  100  studies 
providing  data  on  gender  differences  In  msthematics 
performance,  many  of  them  having  tested  literaiAj 
thousands  of  subjects.  What  is  needed  is  a 
systematic ,  met a-  analytic  synthesis  of  the 
existing  studies. 

The  objective  of  the  research  is  to  clarify  the 
nature  of  gender  differences  in  mathematics  perfor- 
mance. A  detailed  meta-analysis  of  aender  differ- 
ences in  mathematics  perf  ormance ,  v  111  address 
important  and  complex  developmental  ar^i  coenitive 
issues .  In  particular^  the  proposed  project  will 
provide  answers  to  the  following  questlr.ns:  (l) 
What  is  the  magnitude  of  gender  dif fer«  nces  in 
mathematics  performance,  using  the  ^netri  t?  (2) 
"Mathematics  achievement**  is  a  general  terr.i  enc^- 
passing  a  wide  variety  of  tests.  Including  .  imple 
tests  of  mathematics  facts  ( addi t ion ,  mul t Ip.  i ca- 
tion problems),  word  problems,  geometry  problf:ns* 
calculus  problems^  and  so  on:  does  the  magnitude  of 
the  gender  difference  vary  on  these  different 
tasks  ^  perhaps  being  close  to  zero  on  some  and 
large  on  others?  (3)  Developmentally ,  at  what 
ages  do  gender  differences  appear  or  disappear*  £.nd 
on  which  kinds  of  tests?  (4)  Combining  Hedges ' 
homogeneity  statistics  (Hedges*  1982 ,  Journal  of 
Education  Statistics)  with  cognitive  processing 
analysis ,  do  males  and  females  differ  in  some 
cognitive  processes  related  to  mathematics 
performance*  but  not  on  others?  ( 5)  To  what 
extent  do  affective  variables  (such  as  confidence, 
anxiety*  attributions,  and  so  on)  mediate  the 
gender  differences  In  mathematics  performance? 

The  results  of  the  research  cen  make  contributions 
to  basic  science  by  providing  answers  to  the 
questions  summarized  above.  In  addition,  the 
research  has  potential  implications  for  mathematics 
education  (and  in  turn  for  science  and  engineering 
education,  insofar  as  they  are  dependent  on  mathe- 
matics education) ,  particularly  for  sex  equity  In 
mathematics  education. 
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TEACHER  ENHANCEMENT  PROGRAM 


IKSTRUCTIOKAL  MATERIALS  DEVELOPMENT  PROGRAM 


George  h.  Maxwell 
Alfred  L.  Hampton 
Donald  c.  Woolston 
University  of  Wisconsin 
Madison^  WI 

**  Enhancements  to  AITIP  Progra 
Minority  Schools'* 


TPE  8751612 
F/BO  $169,909 
Engi neering 


for    Teachers  at 


Academic  Industrial  Teachers  Internship  Program 
focuses  on  the  premise  that  if  teachers  know  and 
understand,  they  will  do  a  better  job  of  directing 
students  into  the  courses  required  to  succeed  in  an 
engineering  program^ 

For  each  of  two  summers^  twenty-four  high  school 
teachers  from  minority  schools  nationwide  will  come 
to  the  University  of  Wisconsin  for  a  two-week 
workshop  and  learn  about  engineering  disciplines, 
engineering  opportunities^  and  the  correlation 
between  engineering  concepts  and  classroom 
instruction  in  mathematics^  chemistry^  and  physics. 
A  six-week  internship  will  allow  the  participants  to 
work  side  by  side  with  engineers^  technicians,  and 
computer  specialists. 

This  project  offers  the  opportunity  to  specifically 
address  several  items  of  significance:  the  concern 
for  increasing  minority  participation  in  the  fields 
of  engineering;  the  collaborative  effort  between 
industry  and  higher  education;  the  need  to  better 
prepare  teachers  to  counsel  students  into  the  proper 
mathematics^  chemistry  and  physics  courses;  and  the 
need  to  achieve  a  balance  between  the  theoretical 
and  the  practical.  This  project  can  serve  es  a  model 
of  a  kind  of  enrichment  program  for  enhancing 
minority  participation  in  science,  mathematics ,  and 
engineering. 


STUDIES  AND  ANALYSES 

Thomas  A.  Romberg 
University  of  Wisconsin 
Madison,  WX 


OSPA  B550193 
FYB5  $231,296 
FYB7  $  26,501 
Mathematics 


Paul  H-  Williams 
James  H.  Stewart 
University  of  Wisconsin 
Madison.  WI 


MDR  B651604 
FYB7  $114,624 
FYBB  $140, 0B4 
FYB9  $  40.000 
Biology 


****Fast  Plant**  Kits  for  Te^iching  Principles  of 
Biology  in  K-12  Science** 

"Fast  Plant**  kits  will  be  developed  around  the 
rapid- flowering  Brassica  campestris^  a  **new  plant 
technology" .  for  use  in  K-12  science  and  biology 
classes .  Approximately  20  hands-on  exercises 
illustrating  the  basic  concepts  and  principles  of 
biology  and  genetics  will  be  developed  through  the 
cooperation  of  teachers,  scientists^  and  curriculum 
experts .  Inquiry  and  problem  solving  through 
hypothesis  testing  will  be  an  important  fccus  of 
each  exercise.  Carefully  designeo  to  supplement  the 
existing  curriculum^  the  final  product  will  be 
packaged  into  easy-to-use  kits  including  seeds, 
watering  system.  teacher  manuals^  and  student 
workbooks. 

The  rapid-cycling  brassicas.  members  of  the  cabbage 
fantily.  have  unique  properties  which  make  them 
ideal  classroom  subjects :  hardiness,  petite  size 
(eight  fit  into  a  coffee  mug) ,  rapid  growth 
(complete  seed-to-seed  cycle  in  35  days) .  and  a 
wide  variety  of  genes  expressed  as  identifiable 
phenotypic  characteristics. 

This  FYBB  supplement  will  allow  the  project  staff 
to  respond  positively  to  the  requests  for 
presentations  and  to  produce  more  copies  of  the 
materials  for  teachers  asking  to  use  them. 

Two  important  components  of  this  project  which  make 
it  valuable  to  precollege  education^  especially 
elementary^  is  that  plants  are  familiar  to  these 
teachers  and  they  are  not  shying  away  from  its  use. 
Secondly^  an  eminent  research  scientist  is  deeply 
involved  in  trying  to  improve  precollege  science 
education:  this  is  resulting  in  a  program  with  high 
credibility  with  respect  to  the  scientific  contents 
and  is  serving  as  a  model  for  other  research 
scientists . 


**The  Establishment 
Monitoring  Center** 


of 


School  Mathematics 


The  purpose  of  this  project  is  to  provide 
supplemental  f undingf  for  the  continued  support  of 
the  School  Mathematics  Monitoring  Center  at  the 
University  of  Wisconsin  -  Madison  for  the  period 
June  1,  19B7  to  August  21,  19B7.  The  work  to  be 
accomplished  involves  the  completion  of  two  tasks 
which  are  currently  being  worked  on  by  the  staff  of 
the  Center.  The  first  task,  which  is  nearly 
complete,  involves  the  final  editing  and  production 
of  Volumes  II  end  HI  of  a  monograph  being  prepared 
on  the  monitoring  of  school  mathematics.  The  second 
task  will  be  to  continue  the  examination  of  a  set  of 
tests,  texts,  and  curriculum  guides  with  respect  to 
their  coverage  and  emphasis  on  proportional 
reasoning. 


TEACHER  EHHANCEMEHT  PROGRAM 

Shirley  S.  Williams 
Kenneth  W.  Dowling 
University  of  Wisconsin 
Madison ,  WI 


TPE  B552396 
FY  66  S691,416 
FY  8B  $247,179 
HS  Science 


**Wisconsin  Science  Education  Service  Center** 

The  Board  of  Regents  of  the  University  of  Wisconsin 
System  is  embarking  on  a  comprehensive  plan  for  the 
in-service  education  of  teachers  of  elementary. 
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middle,  and  high  school  through  the  establishment  of 
Science  Education  Service  Centers  at  three  campuses 
of  the  University  of  Wisconsin .  The  Wisconsin 
Department  of  public  Instruction  will  cooperate  to 
develop  a  network  of  these  model  science  education 
service  centers  that  will  be  designed  to  meet  the 
diverse  needs  of  science  teachers  from  all  parts  of 
the  state.  The  three  initial  center  sites  chosen 
represent  different  population  profiles :  (1 )  an 
urban  corridor  where  the  minority  population  is 
highest.  (2)  a  medium-sized  city  area  that  has  both 
an  agricultural  and  industrial  dependence  with  the 
highest  concentration  of  native  Americans  in  the 
state,  and  (3)  a  low-density  population  mostly 
dependent  on  agriculture  which  has  attracted  a  large 
concentration  of  Hmong  linmigrants. 


as  faculty  mentors  in  the  Young  Scholars  Program; 
and  (3)  the  availability  of  continuing  research 
activities  for  the  young  scholars  In  subsequent 
summers  through  the  university*?  high  school 
apprenticeship  programs  and  local  industrial 
internships . 


COLLEGE  SCIENCE  INSTftUHENTATlOtJ 

David  Blanchard 

University  of  Wisconsin  Oshkosh 

Oshkosh.  WI 


USE  8  750534 
Fy87  $16,995 
Economics 


In  the  first  year,  the  University  of  Wisconsin - 
Green  Bay  and  UW-Hilwaukee  Centers  will  provide  in- 
service  courses  and  activities  for  75  high  school 
teachers  and  4O  middle  school  teachers^ 
respectively*  In  the  second  year,  the  UW-LaCrosse 
Center  will  begin  operating--along  with  the 
continuation  of  the  other  two  centers — for  the 
benefit  of  50  elementary  school  teachers.  All  three 
centers  will  continue  to  operate  at  this  level  in 
years  three  and  four.  Programs  at  each  of  the  sites 
include  appropriate  content  courses,  laboratory- 
based  activities .  and  a  structured  follow-up 
schedule  insuring  support  for  these  participating 
teachers.  A  network  of  representatives  from  these 
three  sites,  as  well  es  from  other  UW  campuses,  will 
function  as  an  advisory  committee  to  this  project. 
This  network  will  also  serve  as  an  initiator  for 
similar  centers  at  additional  campus  sites 
throughout  the  state. 


**$imulation  of  the  National  Economy  for 
Macroeconomics  Classes" 

This  project  provides  a  computer  lab  for  students 
which  will  enable  them  to  experience  the  impact  on 
the  national  economy  of  various  changes  in  national 
policy.  The  Department  of  Economics  at  the 
University  of  Wisconsin  Oshkosh  Is  extending  its 
strategy  of  providing  computer  simulations  of 
economics  In  its  core  courses  to  its  macro 
principles  and  intermediate  macro  theory  sections. 
Using  a  high  quality  spreadsheet  and  the  fine 
resolution  of  the  Apple  Macintosh  computer,  student 
imputed  changes  impact  the  simulated  economy.  The 
software  and  department -developed  templates  provide 
an  easy  way  for  students  to  record  both  the 
numerical  impact  and  graphic  illustration  of  their 
policy  changes. 


COLLEGE  SCIENCE  INSTRUMElflTATlON 


yOUNC  SCHOLARS 

Ruth  Williams  RCD  6650246 

Rose  H.  Daltsman  FY66  $46,973 

University  of  Wisconsin  Milwaukee  FY69  $46,973 

Milwaukee.  WX  Life  Sciences 


Timothy  F.  Crimmins 

University  of  Wisconsin  Oshkosh 

Oshkosh.  WI 


USE  6750071 
FY87  $22,250 
Chemistry 


"Fourier  Transform  Infrared  Spectroscopy  in 
Undergraduate  Chemistry  Laboratory  Curriculum" 


the 


"University  of  Wisconsin -Milwaukee  Young  Scholars 
Project" 

Twenty  9th  grade  students  will  participate  in  a 
six-week  summer  program  made  up  of  one-on-one 
laboratory  training  and  project  development;  classes 
In  scientific  ethics^  problem  solving^  and  career 
exploration;  orientation  and  participation  in  museum 
science:  and  field  trips  to  industrials  medical,  and 
university  laboratories  and  research  sites. 
Follow-up  activities  during  the  school  year  and 
subsequent  summer  are  also  part  of  the  project.  Key 
components  of  the  UWM  Voung  Scholars  program  aret 
(1 )  the  joint  participation  of  the  Milwaukee  City 
Museum  in  presenting  this  program;  (2)  the 
commitment  of  ten  key  research  faculty  from  UWM  and 
five  from  the  Milwaukee  public  Museum  to  participate 


A  Fourier  Transform  Infrared  Spectrophotometer 
(FTIR)  is  being  used  by  the  Chemistry  Department  of 
the  University  of  Wisconsin-Oshkosh  to  introduce 
chemistry  students  to  the  infrared  techniques  of 
data  acquisi  tion  and  manipulation .  spectral 
storage,  searching,  and  signal  enhancement.  This  is 
being  accomplished  by  introducing  several  new 
laboratory  experiments,  updating  existing  ones  and 
offering  expanded  opportunities  in  undergraduate 
research.  This  curriculum  development  is  having  a 
direct  impact  on  the  physical  chemistry, 
i  nstr umental *  Inorganic.  and  spect  roscopy 
laboratories  and  will  significantly  update  the 
training  of  students  in  the  area  of  Infrared 
Spectroscopy. 
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COLLEGE  SCIEHCE  INSTRUWEHTATION 

John       Karl  USE  6750600 

university  of  Wisconsin  Oshkosh  FY87  $16,259 

Oshkosh .  ui  Physics 


"A  Computer  Graphics  Workstation  for  Digital  Signal 
Processing  in  Undergraduate  Physics  and  Geophysics** 

The  University  of  Wisconsin  Qshkosh  has  integrated 
an  important  type  of  computing  called  digital  signal 
processing,  or  DSP  into  its  academic  programs .  The 
technique  is  used  to  extract  information  from  data 
in  fields  such  as  geophysics,  astronomy,  meteorology 
and  medicine.  Currently  DSP  is  practiced  at  UW 
OsAkosh  in  three  different  academic  programs: 
physics,  computer  science  and  geophysics ,  Support 
from  the  National  Science  Foundation,  matched  by  UW 
Oshkosh  funds,  will  be  used  to  purchase  a  graphics 
computer  workstation.  consisting  of  a  Digital 
Equipment  Corporation  MicroVax  graphics  workstation, 
so  that  students  learning  DSP  can  practice  with 
problems  of  real -world  size  and  complexity.  In 
addition,  data  from  experiments  such  as  acoustic 
imaging  within  the  earth ,  or  magnetic  resonance 
data,  will  be  analyzed  as  part  of  student  projects. 


COLLEGE  SCIEHCF:  INSTRUMENTATION 

Robert  L.  Williams  USE  »7505eO 

Univerriity  of  Wisconsin  Oshkosh  FY87  Sll,774 

Oshkosh,  WI  Biology 

"Undergraduate  Laboratory  Instrumentation  for 
Biotechnology" 

This  Department  has  initiated  a  series  of  courses 
wi  th  emphasis  in  Biotechnology .  The  new 
fermentation  equipment  purchased  through  this  grant 
is  making  it  possible  to  offer  laboratory 
components  of  these  courses.  One  7 . 5-liter 
ferment er  and  t^o  2-liter  ferment ers  are  updating 
and  supplementing  existing  equipment  used  in  the 
Biotechnology-  related  courses,  al lowing 
introduction  of  current  fermentation  and  chemical 
engineering  techniques .  This  equipment  also  will 
be  made  available  to  students  conducting 
undergraduate  research. 

The  new  equipment  helps  students  acquire  hands-on 
experience  with  scientific  equipment  they  may 
encounter  as  they  go  on  to  advanced  studies  or  to 
employment  in  Microbiology-,  Biology^  or 
Chemistry-based  careers. 


PRIVATE  SECTOR  PARTNERSHIPS 


COLLEGE  SCIENCE  INSTRUMEUTATION 
John  H.  Karl 

University  of  Wisconsin  Oshkosh 
Oshkosh,  WI 


"An  Integrated  Instrumentation 
Undergraduate  Seismology" 


USE  8952033 
FY88  S22,437 
Geology 


Package  for 


The  grantee  will  purchase  a  24-channel  digital 
floating  point  seismograph,  and  an  associated 
microcomputer.  This  instrumentation  will  be  used  to 
improve  instruction  in  undergraduate  courses  in 
Geophysics ,  Geological  Exploration,  Engineering 
Geology,  Hydrology,  and  Environmental  Geoscience  by 
introducing  students  to  the  use  of  seismic 
techniques  in  t  hese  areas ,  In  addi  tion  the 
instruments  will  be  used  for  independent  projects  by 
undergraduate  students.  This  project  involves  a 
collaborative  effort  between  the  physics  department 
and  geology  department  at  UW,  Oshkosh, 

The  NSF  equipment  grant  will  be  matched  by  an  equal 
contribution  by  the  grantee,  plus  an  additional  39% 
in  summer  salary  support. 


TPE  875l6ae 
FYSa  3224,890 
FYe9  S225,110 

Elem  Science 


Joseph  S,  Balsano 
Esther  M,  Letven 
Olivia  A,  Andrea 
Chester  H.  Melcher 
John  B,  welch 

University  of  Wisconsin  Parkside 
Kenosha,  wi 


^^Partnership  of  Industry  and  Education  to  Improve 
Elementary  Science  Instruction" 

A  partnership  of  school,  university,  and  industry 
people  will  carry  out  a  multipronged  program  to 
demonstrate  how  elementary  science  education  can  be 
strengthened  through  a  well  designed  cooperative 
effort.  Elements  of  the  program  are; 

A  Science  Resource  Network  of  industrial  scientists 
will  be  created  to  support  elementary  teachers  in  a 
variety  of  »ays , 

Elementary  teacher  Scienrre  Specialists  will  work 
with  each  school  to  demonstrate  various  models  of 
science  teaching. 

Science-weak  elementary  teachers  will  be  able  to 
volunteer  as  Science  Fellows  for  special  training 
programs  to  overcome  those  weaknesses. 

Permanent  Elementary  Sciences  Alliances  of 
elementary  teachers,  other  school  and  industry 
people,  and  university  professors  will  be  formed  to 
provide  a  reinforcing  mechanism  for  the  elementary 
teachers , 
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A  program  of  incentives  and  awards  will  be 
established  to  recognize  exemplary  elementary 
science  teaching. 

The  partnership  will  undertake  appropriate  science 
education  advocacy  activities. 

The  goal  of  the  project  is  to  demonstrate  how  ^ 
comprehensive  comtnuni ty>supported  program  can  lead 
to  major  improvementa  in  elementary  science 
teaching. 

Cost  sharing  by  the  partners  will  total  a  minimum  of 
23  %  of  the  NSF  funding. 


photon  counting  and  signal  processing*  interfacing 
of  instruments  to  computers*  and  X>ray 
crystallographic  techniques.  It  is  our  perception 
that  undergraduate  programs  in  geology,  ph-,^sics , 
and  chemistry  in  general  suffer  from  inadequacy  in 
the  teaching  of  instrument  interfacing,  computer 
simulation^  and  structure  determination.  All  of 
these  aspects  of  experimentation  are  important  to 
the  education  of  undergraduate  geologists^ 
physicists^  and  chemists  so  they  can  pursue 
graduate  studies  or  obtain  meaningful  employment. 
The  requested  equipment  will  be  used  in  mineralogy, 
petrology,  soils,  glacial  geology,  environmental 
geology,  physical  chemistry*  chemical 
instrumentation  laboratories  and  in  selected 
independent  studies  and  senior  thesis  research 
projects  in  geology,  physics,  and  chemistry. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Timothy  V,  Fossum 

University  of  Wisconsin  Parkside 

Kenosha-  WI 


USE  8852626 
FY8d  $30,225 
Computer  Science 


"Microcomputer  Networks/Oparating  Systems 
Laboratory" 

This  project  incorporates  an  Integrated 
microcomputer  systems  development  configuration  into 
an  operating  systems  laborcitory.  The  laboratory  is 
used  to  teach  implement  at  ion-o'"i  en  ted  courses  in 
Introductory  Operating  Systems*  Advanced  Operating 
Systems  and  Networks. 

The  equipment  that  supports  this  project  Includes 
nine  Zenith  microcomputer  systems,  three  printers* 
and  network  hardware  to  connect  to  an  existing  VAX 
computer  system. 

The  project  provides  students  with  practical 
knowledge  and  experience  with  operating  systems  and 
computer  networks,  skills  that  prepare  students  to 
function  effectively  as  systems  software  engineers. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 

Swamlnathan  Balachandran 
University  of  Wisconsin 
Platteville,  wi 


USE  6651559 
FY86  S62,000 
Mechanical  Eng 


"Enhanced  Computer  Integrated  Manufacturing 
Laboratory** 

The  quality  of  undergraduate  Engineering  education 
at  this  institution  is  improved  through  the^ 
acquisition  of  state-of-the-art  Computer  Integrated 
Manufacturing  (CIM)  equipment .  An  already  existing 
CIM  laboratory  is  enhanced  through  the  addition  of 
a  pneumatic  robots  an  automated  storage  and 
retrieval  system,  loop  conveyor*  programmable 
conveyor,  CJJC  mill*  servo  robot  controller,  vision 
system,  bar  code  reader*  computer  interfaces  and 
associated  software. 

This  enhanced  laboratory  permits  the  teaching  of 
OiC  machine  programming,  application  of  vision  in 
manufacturing,  principles  of  programmable  logic 
controllers,  integration  of  materials  handling  in 
manufacturing*  local  area  networking,  and  human 
aspects  of  automated  manufacturing. 

This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  INSTRUMENTATION 


Peter  A.  Nielsen 

University  of  Wisconsin  Parkside 
Kenosha*  WI 


USE  6750162 
FY67  $34,667 
Hultidisciplinary 


"Acquisition  of  x-ray  Powder  Diffraction  Facilities 
and  Upgrading  of  the  Undergraduate  X-Ray  Scattering 
Laboratory" 

Under  this  project  *  a  Huber  powder  goniostat  and 
couutertube  attachment,  and  a  Rlgaku  D/max  IIIVB 
X-ray  generator  with  vertical  goniometer  mour.t  will 
be  purchased.  This  instrumentation  will  serve  the 
broad  purpose  of  teaching  geology,  physics*  and 
chemistry  undergraduate  students  the  fundamentals  of 


COLLEGE  SCIENCE  INSTRUMENTATION^ 

Thomas  E^  Holland,  Jr. 
University  of  Wisconsin 
Platteville,  WI 


USE  6651556 
FY66  $16,405 
Industrial  Eng 


"Statistical  Process  Control  Laboratory" 

The  equipment  dedicated  to  this  project  supports 
the  integration  of  Statistical  Process  Control 
(SPC)  into  the  undergraduate  Industrial  Engineering 
Manufacturing  Laboratory  at  this  Institution. 
Students     perform     hands-on     experiments     In  SPC 


4% 
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techniques  in  a  real-time  data  collection 
environment  to  gain  expertise  in  both  manufacturing 
and  the  automation  of  SPC. 


Modules  with  analog  inter  face  boards,  mac^^o 
assembler /linker,  simulators,  Hitachi  V'llOOA 
oscilloscopes,  iBtl  PS/2  PC's  and  Epsom  printers. 


The  equipment  that  supports  this  project  includes : 
digital  measuring  instruments  to  measure  dimensions 
of  parts  as  quality  characteristics:  data  collection 
and  transmission  devices  to  collect  or  transmit  data 
from  gages  to  the  microcomputers:  microcomputers  to 
process  the  real-time  data:  peripheral  devices  to 
produce  control  charts  and  reports :  and.  SPC 
software  that  analyzes  quality  information  in  real 
time. 

This  award  is  being  matched  by  an  equal  sum  from  the 
grantee . 


This  award  is  being  matched  by  an  equal  sum  from 
the  grantee. 


COLLEGE  SCIENCE  I!ISTRUMENTATI0H 

rurtiss  0*  Larson 
Larl  Blodgett 

University  of  Wisconsin  River  Falls 
River  Falls,  WI 


USE  6750111 
FY87  $11,960 
Physics 


COLLEGE  SCIENCE  INSTRUMENTATION 

Lang  W.  Lee  USE  6851663 

Tamer  Ceylan  FYa6  $14,440 

University  of  Wisconsin  Mechanical  Eng 

Platteville.  WI 


"Instrumentation  for  a  Wind  Tunnel" 

This  project  improves  on  this  institution's  already 
existing  wind  tunnel  laboratory  setup.  Undergraduate 
students  using  this  enhanced  lab  gain  experience 
with  leading-edge  aerodynamic  measurement 
techniques .  The  enhanced  wind  tunnel  laboratory 
Includes  a  sting  balance.  a  two-  dimensional 
traversing  mechanism,  a  Scanlvalve  pressure  scanner 
and  synchro  tr ansmi  tter -slip ring  unit.  This 
equipment  is  interfaced  to  computers  permitting 
students  to  study  external  flow  phenomena  associated 
with  stationary  or  rotating  objects. 

This  award  is  being  matched  by  an  equal  sum  :\om  the 
grantee. 


""The  Incorporation  of  Fundamentals  of  Ultrasonic 
Materials  Characterization  into  the  Undergraduate 
Physics  Curriculum** 

Upper  division  physics  majors  will  have  the 
opportunity  to  learn  the  fundamentals  of  ultrasonic 
acous  tics  and  ul trasonic  characterization  of 
materials .  Increasing  concern  with  both  product 
quality  and  cost  has  resulted  in  a  demand  for  more 
nondestructive  evaluation  of  materials.  Students  in 
two  upper  division  laboratories  and  in  senior 
seminar  projects  will  use  a  high  resolution, 
microcomputer  controlled  mechanical  scanner  to 
develop  a  solid  understanding  of  ul trasonic 
propagation.  In  addition  to  measurement  of 
fundamental  acoustic  parameters  such  ^s  group 
velocity  and  attenuation,  students  may  examine  the 
frequency  dependence  of  the  phase  velocity  or  the 
spatial  distribution  of  energy  in  an  interrogating 
ultrasonic  beam.  Students  will  learn  about 
ultrasonics  and  materials  in  particular,  and  they 
also  will  have  the  opportunity  to  do  experiments 
which  desl  with  the  fundamental  properties  of  any 
kind  of  waves. 


COLLEGE  SCIEHCE  INSTRUMENTATION 

Piyare  L.  Sharma  USE  6651439 

University  of  Wisconsin  FY68  $26*000 

Platteville,  WI  Electrical  Eng 


"Equipment  Acquisition  for  Digital  Control 
Laboratory** 

This  project  enhances  the  digital  controls  offerings 
at  this  institution.  Using  the  laboratory  funded  by 
this  award,  undergraduate  electrical  engineering 
students  study  theoretical  and  practical  principals 
of  automatic  controls,  discrete  time  control  systems 
and  digital  signal  processing.  The  equipment 
supporting  this  lab  includes:  TMS32010  Evaluation 


COLLEGE  SCIENCE  INSTRUMENTATION 

Thomas  Detwyler  USE  6652094 

University  of  Wisconsin  FY66  $41,140 

Stevens  Point,  WI  Geology 


"An  Interactive  Videodisc  Laboratory  for  Teaching 
Introductory  Undergraduate  Earth  Sciences" 

The  grantee  will  purchase  12  interactive  video  disc 
learning  stations  and  an  image  capture/processing 
system.  The  learning  stations  will  be  used  to 
improve  laboratory  instruction  in  four  introductory 
Geography  and  Geology  courses  serving  approximately 
5, 000  students  per  year.  Interactive  video  disc 
technology  will  be  used  to  complement  conventional 
instruction  by  providing  tutorials .  exercises, 
simulated  field  trips,  modelling.  slow-and 
accelerated-motion  studies,  etc.  Both  existing  and 
newly  authored  materials   will  be  used.   The  image 
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capture/procedsing  system  will  be  used  to  prepare 
new  video  disc  materials.  The  project  builds  on 
substantial  pilot  work  carried  out  by  the  project 
director . 

The  grantee  4^111  match  the  NSF  award  with  an  equal 
amount  of  funds. 


YOUNG  SCHOLARS 

Francis  Florey 

Thomas  P.  Markee 

Mary  D .  Balcer 

Mary  j.  Sullivan 

Albert  B,  Dickas 

University  of  Wisconsin  Superior 

Superior,  WI 


HCD  8650186 
FY88  $49,382 
FY89  $49,382 
Environmental 


"Modeling  Acid  Deposition: 
Scientific  Methods'' 


An    Introduction  to 


during  the  Summer  of  1988  to  participate  in  a 
two-week  workshop  on  electronics  to  better  prepare 
them  to  teach  high  school  physics  and  computer 
science .  Teachers  selected  for  the  program  will 
learn  concepts  in  basic  and  advanced  electronics 
including  electronics  as  it  applies  to  the 
microprocessor .  A  significant  portion  of  the 
workshop  will  be  devoted  to  the  development  of 
strategies  and  materials  for  use  by  the  teachers  in 
their  classrooms.  In  addition,  participants  will  be 
able  to  choose  self-paced  modules  In  specialized 
areas  of  electronics  In  which  they  way  4«ant  to 
develop  a  better  understanding.  The  teachers  will 
be  expected  to  develop  an  electronics  project  to 
assist  their  teaching.  This  project  will  be 
utilized  in  their  classroom  during  the  following 
school  year  and  the  results  of  Its  effectiveness 
will  be  determined.  A  teacher's  guide  of  classroom 
strategies  will  be  developed  by  the  participants  In 
a  follou-up  seminar  to  be  held  in  the  winter  of 
1988-1969.  This  guide  will  be  available  to  19  CESA 
agencies  in  the  state  of  Wisconsin  and  will  be 
distributed  to  the  Wisconsin  Society  of  Science 
Teachers.  Copies  will  be  sent  to  the  Department  of 
Public  Instruction  in  each  state  office. 


This  Young  Scholars  Program  brings  sixteen  secondary 
students  to  the  University  of  Wisconsin-Superior 
during  the  summer  for  a  six-week  program  that 
acquaints  them  with  the  scientific  methods  involved 
in  studying  acid  deposition.  Classroom  presentations 
Introduce  students  to  1)  the  sources  of  atmospheric 
pollutantS'  2)  the  chemistry  of  acid  deposition  and 
3)  the  effects  of  acidification  on  terrestrial  and 
aquatic  ecosystems.  The  participants  gain  skills  in 
collecting  and  analyzing  chemical  and  biological 
data  through  a  series  of  field  trips  and  laboratory 
experiments.  The  program  also  stresses  the  role  of 
mathematical  m^^^1eling  in  solving  scientific 
problems. 

The  students  use  techniques  of  exploratory  data 
analysis  and  multiple  liriear  regression  to  examine 
data  collect  ed  by  the  National  Atmospheric 
Deposition  Program,  Participants  use  the  data  to 
construct  their  own  model  for  predicting  the  pH  of 
acid  precipitation  and  prepare  a  30-minute  program 
on  their  work  for  presentation  at  their  high 
schools.  This  summer  program  Is  multldisciplinary  in 
nature  and  exposes  participants  to  a  variety  of 
careers  in  science  and  mathematics  and  enables  them 
to  determine  the  training  required  for  each. 


TEACHEH  ENHANCEMENT  PROGRAM 
Mary  j,  Sullivan 

University  of  Wisconsin  Superior 
Superior.  WI 


TPE  8751349 
FYS?  $37,392 
Physics 


""Application  of  Electronics  to  Teaching  High  School 
Physics  and  Computer  Science" 

This  project  will  bring  twenty-five  high  school 
physics  and  computer  science  teachers  from  the  state 
of  Wisconsin  to  the  University  of  Wisconsin-Superior 


COLLEGE  SCIENCE  INSTRUMENTATION 

Stuart  M.  Closser  USE  6652274 

University  of  Wisconsin  Whitewater  Fy66  $72,714 

Whitewater,  WI  Economics 


"Economics  Computer  Laboratoty** 

This  project  establishes  an  Economics  Computer 
Laboratory .  The  laboratory  enables  the  department 
to  Incorporate  the  computer  into  its  undergraduate 
curriculum  and  thus  enhances  the  ability  of  the 
students  to  conceptualize  the  essence  of  economic 
and  empirical  techniques.  The  aw^ard  provides 
adequate  capacity  to  absorb  large  claiises  such  ?is 
Introductory  Statistics,  takes  advantage  of  recent 
developments  in  object  oriented  languages, 
relational  data  ba^es.  and  integrated  applications, 
as  well  as  user  friendly  environments  developments 
that  will  help  the  student  conceptualize  the 
substance  of  the  course  material .  Thirty  one 
Macintosh  II's  along  with  related  peripheral 
equipment  and  software  are  provided.  All  students 
In  the  Introductory  Statistics  class  can  now  take  a 
computer  laboratory  course  In  statistics .  In 
addition ,  by  taking  advantage  of  recent  software 
developments,  the  computer  laboratory  is  used  as  a 
tool  to  enhance  students '  understanding  of 
important  economic  and.  especially,  empirical 
concepts . 

The  award  will  be  matched  by  an  equal  amount  from 
the  grantee. 
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COLLEGE  SCIEHCE  INSTRUMENTATION 
Dennis  Rlchter 

University  of  Wisconsin  Whitewater 
Whitewater.  WI 


the    cultivation    of    research    and    problem  solving 
skills.    Such   experience    is    particularly  valuable 
USE  87  50740      for    students   ^ho   are   planning   to   enter  graduate 
FY67  $15. 775      school,     and    those    ^ho    ^re    planning    to  become 
Geography      Biology  teachers. 


Computer  Graphics  for  Geographic  AnalyarLs  and 
Problem  Solving" 

The  purpose  of  this  laboratory  instrumentation 
project  is  to  improve  and  increase  computer  usage  in 
statistical  analysis  atid  graphics  applications  in 
upper  division  (major  and  minor  program)  geography 
courses.  Students  will  have  the  opportunity  to 
access  large  data  bases,  perform  more  sophisticated 
statistical  analyses,  and  produce  maps^  graphs,  and 
charts  in  a  much  less  time  consuming  manner.  This 
will  allow  more  time  for  material  research  and 
report  ^riting^  as  ^ell  as  encouraging  additional 
in--depth  (^ata  analysis  and  graphic  presentation.  The 
proposal  ^ill  continue  the  computer  applications 
upgraditig  begun  by  the  Department  in  the  middle 
1970 's  as  part  of  an  ongoing  effort  at  affording 
geography  students  the  best  education  possible 
within  the  discipline  with  regard  to  both  personal 
enrichment  and  career  opportunities. 


COLLEGE  SCIENCE  INSTRUMENTATION 

John  J.  HuffolO  USE  3750303 

University  of  Wisconsin  Whitewater  FY37  $23,551 

Whitewater.  WI  Biology 


"Equipment  to  Facilitate  Utider  graduate  Laboratory 
Investigations  in  Cellular  Biology" 

The  project  is  improving  the  quality  of  the 
laboratory  part  of  a  course  in  Cellular  Biology. 
The  laboratory  experience  is  acquainting  Biology 
majors  with  such  modern  experimental  and  analytical 
techniques  of  Cell  Biology  as  microscopy,  tissue 
culture.  cytological.  cytochemical .  and  labeling 
methods.  methods  of  cell  fractionation  (esp. 
centrif ugation) .  and  methods  of  molecular  analysis 
(esp.  electrophoresis) .  The  equipment  for  this 
project  falls  into  three  categories  —  microscopy, 
centrif ugation.  and  electrophoresis:  phase-contrast 
compound  microscopes  for  observing  living  cells. 
phase-'Contrast  inverted  microscopes  for  observing 
tissue  cultures,  a  fluorescence  accessory  to  detect 
fluorescent  stains  and  labeled  antibodies  atid  a 
video  accessory  to  facilitaL^.'  group  observations,  a 
tabletop  ultracetitrifuge  for  cell  fractionation,  a 
micro- cent  rif  uge  for  molecular  techniques.  and 
electrophoresis  systems  for  the  analysis  of  proteins 
and  nucleic  acids. 

Instead  of  depending  on  demonstrations,  all  students 
now  can  be  expose<3  to  a  more  realistic  atmosphere  of 
experimental  science  that  encourages  originality  and 


COLLEGE  SCIENCE  INSTRUMENTATION 

Kary  C^  Ifassinger 
Viterbo  College 
La  Crosse.  WI 


" Instrumentation  for  Improving 
Instruction  in  Gas  Chromatography" 


USE  8352192 
FY3a  $13,636 
Chemistry 


Undergraduate 


Gas  Chromatography  (GC)  i^  being  integrated  across 
the  curriculum  with  the  concepts,  practice  and 
specialized  uses  of  modern  separations  technology 
being  employed.  Significant  improvement  in  the 
laboratory  component  of  the  curriculum  is  resulting 
with  the  introduction  of  both  general  purpose  and 
research  grade  GC  instriiments.  Three  general 
purpo3»^  GC  instruments  have  been  purchased  in  order 
to  introduce  chromatography  concepts  to  General 
Chemistry  students.  They  are  being  used  as  an 
integral  part  of  sample  analysis  in  the  Organic 
Chemistry  laboratory  and  as  a  quantitative  analysis 
tool  for  the  Analytical  Chemistry  laboratory.  A 
research  grade  capillary  GC  coupled  with  a 
chromatography  workstation  and  a  purge  and  trap 
analyzer  has  been  purchased  for  use  in  the  Advanced 
Analytical  and  Organic.  Physical .  Inorganic,  and 
Individual  Research  courses .  Ef  f icient  GC 
separations,  computer  collection  and  manipulation 
of  data,  and  the  ability  to  study  a  wide  variety  of 
samples  utilizing  purge  and  trap  techniques  is 
allowing  new.  relevant  laboratory  experiences  to  be 
offered  to  Chemistry  majors,  and  is  enhancing 
student  research  capabilities. 

The  grantee  is  matching  the  award  from  non^Federal 
sources . 


TEACHER  EMHANCEPtENT  PROGRAM 

LeRoy  R.  Lee 

Forest  W.  Stearns 

Wisconsin  Academy  of  Sci-ences. 

Arts  and  Letters 
Kadison.  Wi 


TPE  6751345 
Fy3a  $193,699 
Geology 


"Leadership  Development 
School  Teachers** 


for    Hiddle/Junior  High 


This  three-^year  project  initiates  a  long-grange  plan 
of  the  Wisconsin  Academy  Center  for  the  Advancement 
of  Science  Education  (CASE)  to  develop  leadership 
among  Wiscotisiti  s  middle/ junior  high  school  science 
teachers  and  to  increase  the  quality  and  quantity 
of   field   experiences   provided  students   in  grades 
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7-9 .  The  project  *  B  major  component s  include; 
developing  increased  subject  mat  ter  competence  in 
field  ecology  and  field  earth  science;  participant 
development  of  local  field  experiences:  and 
developing  leadership  skills  and  applying  these 
;s  kills  in  local  community  and  state-i^ide 
professional  activities.  An  active  support  neti^ork 
vrill  be  established  among  participants  and  betvreen 
participants  and  scientists.  Sixty  middle/ junior 
high  school  earth  science  and  life  science  teachers 
will  be  selected  over  the  three-year  period, 
representing  25%  of  Wisconsin  middle/ junior  high 
schools. 

Subject  matter  will  be  provided  through  seminars^ 
workshops*  and  field  experiences  led  by  university^ 
government .  and  industrial  scientists .  Participants 
will  have  field  experiences  in  the  major  geological 
and  vegetational  provinces  of  Wisconsin  as  well  as 
their  local  area .  Current  envir -jnmental  issues  will 
be  discussed. 

Leadership  development  will  be  addressed  through 
discussions^  readings*  and  seminars.  Stress  will  be 
placed  on  strategies  to  implement  change.  Through 
development  of  field-based  curricular  models* 
participants  will  be  introduced  to  the  process  of 
curriculum  development .  They  will  be  expected  to 
provide  leadership  in  their  districts  as  local 
schools  develop  a  science  curriculum  to  meet  the  new 
state  guidelines. 

Participants  will  apply  leadership  skills  and 
subject  matter  knowledge  during  the  project .  Each 
participant  will  be  expected  to:  conduct  local  field 
experiences  for  their  students  as  part  of  the 
curriculum*  provide  an  inservice  field  experience 
for  elementary  teachers  and  principals:  conduct  a 
field  experience  for  community  adults;  assist  their 
school  in  local  curriculum  development;  and  present 
a  professional  paper  at  a  local  or  state  meeting.  In 
addition*  each  participant  will  work  with  master 
teachers  as  those  teachers  work  with  students  and/or 
teachers  in  summer  programs. 


INSTRUCTIONAL  MATERIALS  DEVELOPMEHT 

Nancy  Bauer  KDR  6652321 

Wisconsin  Public  Television  Network  FY87  $416*576 

Kadison*  WI  Other  NEC 


Secondary  Grades  Scienc  e/Technology/ Society 
Project" 

Wisconsin  Public  Television  Network  (WPTN)  will 
develop  the  Science/Technology /Society  (S/T/S) 
project  which  will  emphasize  the  presentation  of 
scientific  concepts  in  a  context  of  real-viorld 
problems  that  are  social/ technical  in  natt-^re>  in 
order  to  teach  the  mutual  dependence  of  science  and 
society.  The  pilot  phase  of  the  project  was 
partially  funded  by  NSF.  This  proposal  will  work 
towards  the  completion  of  the  Secondary  Grades 
Science  S/T/S  Project  whose  design  is  to  enable 
teachers  to  incorporate  essential  instruction  about 
the  interrelatedness  between  science/ technology/ 
society  in  secondary  grades  curricula.  The  project 
includes  production  and  evaluation  of  classroom 
video  and  computer  materials  for  students  and  of 
video  programs  for  in-service  teacher  training 
accompanied  by  printed  materials .  The  video 
programs  will  use  the  facilities  of  WHA-TV  in 
Kadison*  Wisconsin. 

The  project  will  draw  on  the  skills  of  specialists 
in  the  design  and  creation  of  instructional  media* 
subject-matter  experts*  and  other  educators.  The 
project  director*  Nancy  Bauer,  will  coordinate  the 
efforts  of  these  individuals*  the  agencies*  and 
organizations  they  represent . 

This  project  is  partially  funded  by  the  Directorate 
for  Geosciences. 
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TEACHEB  PREPARATION  PHOCRAM 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1937 


Patricia  McClurg 
University  of  Wyoming 
Laramie*  WY 


TPE  8851105 
FYSa  S199,071 
rY39  $235,930 
rY90  S163,033 
Fy9l  S  35,224 

El em  Science 


Jennifer  Grooms 
Science 
Kelly  Walsh  High  School 
Casper,  WY 


Princess  Killebrew 
Mathematics 
Wyoming  Indian  Middle  lichool 
Ethete,  WY 


1933 

Carol  Born 
Mathematics 
Lander  Valley  High  School 
Lander,  WY 


David  Masterman 
Science 
Jackson  Hole  High  School 
Jackson,  WY 


"An  Eicperimental  Teacher 
Eleroentary  Science" 


Education    Program  in 


The  University  of  Wyoming  will  implement  a  new 
teacher  preparation  program  for  prospective 
elementary  teachers  in  the  state.  A  major  feature 
c-f  this  project  will  be  the  development  of  three 
new  sequential,  f ive-hour ,  introductory  science 
courses  that  will  be  required  for  elementary 
education  majors  and  appropriate  for  other 
nonscience  majors.  These  courses  will  be  developed 
by  teams  of  scientists  from  the  biology,  chemistry, 
physics,  and  geology  departments  around  integrating 
themes.  Many  of  the  accompanying  laboratory 
ejtperiments  in  each  course  will  use  a  learning 
cycle  approach .  Other  features  of  the  new  program 
are  seminars  for  the  preservice  ^lem^ntary  teachers 
on  teaching  methodology  that  will  focus  on 
cooperative  learning  and  the  learning  cycle 
epproach.  and  early  and  continuous  field 
experiences.  By  scheduling  the  field  experiences 
and  seminars  concurrently  with  the  acience  courses, 
prospective  teachers  will  be  given  the  opportunity 
to  adapt  the  science  presented  in  the  introductory 
science  courses  to  the  teaching  of  science  in  the 
elementary  schools .  The  project  also  includes 
workshops  for  preparing  mentor  teachers  who  will 
use    both    cooperative    learning    and    the  learning 

their  elementary  school 
will  be  observed  T  y  the 
during     their     early  field 


cycle  approach  in 
classrooms,  and  who 
prospective  teachers 
experiences  ^ 


The  University  of  Wyoming  will  participate  in 
sharing  13.5%  of  the  cost  of  the  project. 
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DEPARTMEHT  OF  DEFENSE 
DEPENDENT  SCHOOLS 


INTERNATIONAL 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 
1967 

Dan  D,  Holmguist 
Science 

Frankfurt  American  High  school 
APO  New  York,  NY 


Nancy  L.  Hill 
ftat  hematics 
Seoul  American  High  School 
APO  San  Francisco,  CA 


PROGRAM  ASSESSMENT 
David  I'homas 

Organization  For  Economic  Coop 

and  Development 
Paris,  FR 


OSPA  6650592 
FY66  se7-600 
Other  NEC 


"froject  on  Curriculunj  Development  in  Science, 
Mathematics  and  Technology  in  Industrialized 
Democ racies" 

This  proposal  is  for  two  international  conferences 
to  exchange  information  on  the  status  c>f  curriculum 
reform  in  science,  mathematics,  and  technology 
education  among  industrialized  nations*  At  least 
twenty    nations     will     be    involved  t:he  OECD 

meetings . 


U,S,  TERRITORIES 


Presidential  Awards  for  Excellence 
in 

Science  and  Mathematics  Teaching 


1967 

Sheila  Muniappan 
Science 

George  Washington  Senior  High  School 
Barrigada,  Guam 


Guadalupe  C,  Sabino 
Mathematics 
Hopwood  Junior  High  School 
Saipan,  Marianas 
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Appendix  A  :  Graduate  Fellowship  Awards 
Appendix  B  :  Minority  Graduate  Fellowship  Awards 
Appendix  C  :  NATO  Post-Doctoral  Fellowship  Awards 


Lists  of  fellowship  recipients  include  only  those  individuals 
receiving  first-time  support  in  fy87  and  FY88. 
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APPENDIX  A 
d^DUATE  FELLOUSHIP  AUARDS 
»EW  AWARDS  - 


»AME 


HOME  BACCALAUREATE 
STATE  IHSTITUTION 


FIELD 


Abbott,  James  Russell  CA 

Ackerly,  David  Dickinson  KA 

Allendoerfer,  Karen  Lona  NY 

Amenta,  Annamaria  B  PA 

Anuner,   John  M  MA 

Andrews,  Thomas  0  XL 

Apperson,  K  Denise  TX 

Asomaning,  Margaret  E  OH 

Aspinwall,  Lisa  G  WA 

Aspnes,  James  David  NJ 

Atkins,  Robert  George  KA 

Axen,  Gary  James  AZ 

Bace,  Matthew  Mark  XL 

Baker,  Andrew  B  NJ 

Bakken,  Andrew  peter  CO 

Barker,  Timothy  Wayne  AZ 

Barrett,  Robert  C  VA 

Barrow,  Mark  Velpeau,  Jr  PL 

Bashkow,  Ira  Hobert  NY 

Basu,  Susanto  KA 

Baughman,  John  P  KA 

Baum,  Larry  uilliam  CA 

Beaulieu,  John  Joseph  MI 

Becker,  Penny  Ann  Edgell  OH 

Beer,  Jennifer  E  DE 

Beiring,  Elizabeth  A  NY 

Belanger,  Kristiann  Mary  MX 

Benson,  Ronald  G  CO 

Berera.  Arjun  CA 

Berkenblit,  Scott  Ira  NY 

Berkowitz ,  Ari  IL 

Bertozzi,  Andrea  Louise  KA 

Beutner,  Thomas  John  XN 

Beyler,  Richard  H  KS 

Bienias,   Julia  Louise  XL 

Biolsi,  Kevin  John  MO 

Bin,  Amy  Sue  XL 

Blanchette,  Joan  Teresa  UA 

Blum,  Avrim  Louis  CA 

Blumenthal,  Edward  M  IL 

Bodenbender,  Brian  E  OH 

Bolce,  Margaret  E  OH 

Bone,  Douglas  John  SC 

Bonwick,  Jeffrey  Stewaj^t  NJ 

Booth,  Susan  Drummond  MD 

Borkowski,  Jeffrey  Alan  XN 
Bowmar,  Contee  Stansbury  DC 

Brainard.  Michael  S  CT 

Brown,  Jacqueline  P  NY 

Budlong,  Bradley  James  OR 
Bull,  Kriatie  Ann  Boring  CA 

Bull,  Laura  »anine  IL 

Busch,  Ingrid  Karin  MX 

Bushong,  Philip  Merton  Tx 

Callon,  Scott  CA 

Calvi,  Brian  Richard  CT 

Cannell,  Barbara  A  Lerch  NY 

Cano,  Manuel  Luis  PL 
Cappaert,  David  Lawrence  MX 

Capps,  G  George  TX 

Carey,  David  Brennan  OR 

Carroll,  Lisa  PA 

Carroll,  Mary  Katherine  »Y 

Carter,  Kay  L  Steibel  WX 

Cartwright.  Craig  L  fl 


Univ  of  Cal  -  Davis 
Yale  University 
Princeton  University 
Yale  University 
Yale  University 
Yale  University 
University  of  Texas 
Harvard  University 
Stanford  University 
Mass  Inst  Technology 
Mass  Xnst  Technology 
Mass  Inst  Technology 
Mass  Xnst  Technology 
Harvard  University 
Colorado  State  Univ 
University  of  Utah 
Washington  Univ/Mo 
University  of  Florida 
Harvard  University 
Harvard  University 
Harvard  University 
Harvard  University 
University  of  Michigan 
Princeton  University 
Earlham  College 
SUNY  at  Buffalo 
Purdue  University 
University  of  Colorado 
Univ  Calif  Berkeley 
Mass  Xnst  Technology 
University  of  Chicago 
Princeton  University 
Purdue  University 
Goshen  College/XN 
Washington  Univ/MO 
Cornell  Univ 
Princeton  Univ 
Washington  State  Univ 
Mass  Inst  Technology 
Cornell  University 
College  of  wooster/OH 
Cornell  University 
Clemson  University 
University  of  Delaware 
Yale  University 
Univ  of  Notre  Dame 
Princeton  University 
Harvard  University 
Hunter  College-CUNY 
Oregon  State  Univ 
U  California-San  Diego 
Yale  University 
Hillsdale  College/MX 
Texas  AGM  University 
Princeton  University 
Univ  Of  Connecticut 
Keene  state  College/NH 
Univ  of  Notre  Dame 
Michigan  State  Univ 
University  of  Texas 
Lewis  G  Clark  Coll/OR 
Univ  of  Pennsylvania 
Union  University/NY 
Univ  Of  wise  Parkside 
Mass  Xnst  Technology 


Chemical  Engineering 

Ecology 

Meuroscience 

Computer  Science 

Economics 

Math  /  Topology 

Geophysics 

Biology/ Environmental  Sci 
Psychology/ Soci olo  gy 
Computer  Science 
Electrical  Engineering 
Geology 

Electrical  Engineering 

Computer  Science 

Chemical  Engineering 

Meteorology 

Solid  State  Physics 

History  of  Science 

History  of  Science 

Economics 

Biology 

Neuroscience 

Economics 

Sociology 

Anthropology 

Experimental  Psychology 

Genetics 

Electrical  Engineering 
Theoretical  Physics 
Bioengineering 
Neuroscience 

Mathematics  Applications 
Aeronautical  Engineering 
History  of  Science 
Psychology/Sociology 
Experimental  Psychology 
History  of  Science 
Biochemistry 
Computer  Science 
Neuroscience 
Paleontology 
Molecular  Biology 
Electronic  Engineering 
Mathematics/Statistics 
Fish  and  Wildlife 
Nuclear  Engineering 
Fluid  Physics 
Neuroscience 
Anthropology 
Electrical  Engineering 
Physical  Chemistry 
Biochemistry 

Mathematics/Ops  Research 
Aeronautical  Engineering 
Political  Science 
Cellular  Biology 
Botany 

Chemical  Engineering 
Entomology 
Microbiology 
Zoology 

Experimental  Psychology 
Analytical  Chemistry 
Inorganic  Chemistry 
Mechanical  Engineering 


CHOSEN 
XHSTXTUTXOH  

Mass  Xnst  Tech 
Harvard  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Princeton  Univ 
Mass  Xnst  Tech 
UCLA 

Xmperial  Coll  ENG 
UCLA 

Mass  Inst  Tech 
Mass  Xnst  Tech 
Mass  Xnst  Tech 
Mass  Xnst  Tech 
Stanford  Univ 
Univ  of  Wisconsin 
Univ  of  Utah 
Cal  Xnst  Tech 
Harvard  Univ 
Univ  of  Chicago 
Harvard  Univ 
Stanford  Univ 
U  Cal  San  Diego 
Harvard  Univ 
Harvard  Univ 
U  Cal  Berkeley 
Mass  Xnst  Tech 
J  Hopkins  Med 
U  Cal  Berkeley 
U  Cal  Berkeley 
Mass  Inst  Tech 
Stanford  Univ 
Princeton  Univ 
Stanford  Univ 
Harvard  Univ 
Univ  of  Illinois 
Univ  of  Michigan 
Johns  Hopkins  U 
Cal  Xnst  Tech 
Mass  Xnst  Tech 
J  Hopkins  Med  Xns 
U  Cal  Berkeley 
U  of  Washington 
Stanford  Univ 
Stanford  Univ 
U  of  Minnesota 
Penn  state  Univ 
Princeton  Univ 
Stanford  Univ 
Univ  of  Michigan 
Stanford  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Johns  Hopkins  U 
Texas  A£M  Univ 
Harvard  Univ 
Mass  Xnst  Tech 
U  Mass  Amherst 
Mass  Xnst  Tech 
Mich  State  Univ 
Univ  of  Texas 
U  of  Washington 
Hew  York  Univ 
Indiana  Univ 
U  Wise  Milwaukee 
Stanford  Univ 
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APPENDIX  A 
GRADUATE  FELLOWSHIP  AWARDS 
NEW  AWARDS  -  FYS? 


HOME        BACCALAUREATE  CHOSEN 
NAME  STATE         INSTITUTION  FIELD   INSTITUTION 


Caulkins.  Jonathan  P 

Chdfee,  MatthetJ  V  VT 

Chan.  Clara  Sophia  VA 

Chanen,  David  Arl  lA 

Chang.  Bay^Uai  U  PA 

Chen,  Peter  Ming-Chien  PA 

Chervenak,  Ann  Louise  CA 

Chin,  Douglas  AndretJ  TX 

Chirichella,  Joanne  tn 

Cho,  Peter  Leslie  CA 

Christian,  Andrew  Dean  MI 

Chu,  Charleen  Tan-Ching  CA 

Cline,  David  William  MO 

Cobb,  Charles  Gary  FL 

Cohen,  Jonathan  Richard  NH 

Col,  Kathleen  Jeananda  FL 

Cole,  James  Vernon  SC 

ColAdner,  Debra  Claire  NY 

Comerford,  Elizabeth  Ann  NY 

Conard,  Cynthia  Ann  NC 

Conroy,  Jeffrey  Michael  CA 

Cook,  Ruth  Kimberley  NY 

Cooper,  Scott  Thomas  MI 

Cotter,  William  Donald  MO 

Coucouvanis,  Electra  C  lA 

Covert,  Sarah  Frances  NJ 

CrotJell.  James  Alan  CA 

Cutler,  David  Matthew  CA 

d'Alessandris,  Paul  D  pA 

Dalrymple,  Stacie  Ann  CA 

Daly,  Elizabeth  Marie  RX 

Dassonville,  Paul  R  TX 

DeBortoli,  Mark  Joseph  pA 

DeBusk.  George  Henry.  Jr  SC 

Deck,  Paul  Anselm  MI 

DeCrotx,  Gregory  Alan  OH 

de  Dood,  Paul  C  LA 

deGroot,  Jenny  PA 

DeLaat.  Andrea  Marie  OH 

Del  Favero,  Brendan  A  CT 

Delia  Santina,  Charles  C  CA 

Dement ,  Elise  CA 

DeMent-r.iebenow,  Pamela  OR 

Dessau,  Daniel  Stephen  FL 

DiCarlo,  David  Anthony  OH 

DintJoodie,  Ian  Hepburn  MT 

Doney,  Scott  Christopher  CA 

Doyle,  Mark  David  NY 

Earl,  Edward  Arthur  SC 

Eddy,  Sean  Roberts  PA 

Eiteman.  Mark  Andrew  OH 

Ekart ,  Michael  P  KS 

Elkind,  Mitchell  Spencer  NY 

Ellermeier,  T  J  NE 

Ellis,  Michael  C  lA 

Epp,  Gregory  Thomas  OH 

Epstein,  Adam  Lawrence  CT 

Erlanson,  Edith  Celeste  VA 

Eshelman,  Lyn  Marie  IN 

Estergreen,  Steven  L  MT 

E^,zioni,  Oren  Willi  MD 

Ewert,  Michael  Kent  TX 

Falk,  Adam  Frederick  NC 

Farinas,  Javier  Anibal  NJ 


Washington  Univ/MO 
Oberlin  College/OH 
Harvard  University 
Mass  Inst  Technology 
Princeton  University 
Penn  State  University 
Unlv  of  Southern  Calif 
University  of  Texas 
Polytechnic  Univ/rJY 
Cal  Inst  Technology 
Univ  of  Michigan 
Harvard  University 
Univ  of  Missouri  Rolla 
Tufts  University 
Harvard  University 
University  of  Miami/FL 
Clemson  University 
Yale  University 
Manhattan  College 
Univ  of  North  Carolina 
Univ  of  Cal  San  Diego 
Colgate  University 
Michigan  State  Univ 
Grinnell  College/IA 
University  of  Michigan 
Dartmouth  College 
StJarthmore  College 
Harvard  University 
Carnegie-Mellon  Univ 
Occidental  College 
Univ  of  Rhode  Island 
Texas  A&M  University 
Univ  of  Virginia 
ClemSOn  University 
Hope  College/Ml 
Miami  University/OH 
Georgia  Inst  Tech 
Stanford  University 
Univ  of  Cincinnati 
Rensselaer  polytechnic 
Univ  of  Cal  Davis 
Pomona  College/CA 
University  of  Oregon 
Rice  University 
Case  Western  Reserve/OH 
Montana  State  Unii' 
U  of  Cal  San  Diego 
Cornell  University 
Furman  University 
Cal  Inst  Technology 
Va  Poly  Institute 
Kansas  State  Univ 
Harvard  University 
Harvard  University 
University  of  Iowa 
Harvard  University 
Harvard  University 
Mass  Inst  Technology 
Purdue  University 
V  of  Calif  Berkeley 
Harvard  University 
University  of  Texas 
Univ  of  North  Carolina 
Rensselaer  Polytechnic 


Electronic  Engineering 
Neuroscience 
Mathematics  /Analysis 
Computer  Science 
Bioenglneering 
Electrical  Engineering 
Electrical  Engineering 
Mathematics/Algebra 
Civil  Engineering 
Theoretical  Physics 
Mechanical  Engineering 
Neuroscience 
Electronic  Engineering 
Cellular  Biology 
Economics 

Developmental  Psychology 
Chemical  Engineering 
Geochemistry 
History  of  Science 
Experimental  Psychology 
Computer  Science 
Biochemistry 
Biochemistry 
Physical  Chemistry 
Molecular  Biology 
Microbiology 
Experimental  Psychology 
Economics 

Theoretical  Physics 
Biochemistry 
Electrical  Engineering 
Neuroscience 
Electrical  Engineering 
Ecology 

Physical  Chemistry 

Mathemat  i  cs/ Appl i  ca  t Ions 

Electrical  Engineering 

Linguistics 

Organic  Chemistry 

Industrial  Engineering 

Bioenglneering 

Botany 

Physiology 

Solid  State  Physics 

Theoretical  Physics 

Mathematics/Statistics 

Oceanography 

Theoretical  Physics 

Chemistry 

Molecular  Biology 

Chemical  Engineering 

Chemical  Engineering 

History  of  Science 

History  of  Science 

Biology 

Ecology 

Mathematics/Analysis 
Aeronautical  Engineering 
Chemical  Engineering 
Mechanical  Engineering 
Computer  Science 
Mechanical  Engineering 
Theoretical  Physics 
Bioenglneering 


Harvard  Univ 
Yale  Unlv  Sch  Med 
U  Cal  Berkeley 
Mass  Inst  Tech 
Mass  Inst  Tech 
Univ  of  Illinois 
U  Cal  Berkeley 
U  Cal  Berkeley 
Stanford  Univ 
Mass  Inst  Tech 
Stanford  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Cornell  Univ 
Harvard  Univ 
U  of  Washington 
U  Cal  Berkeley 
Mass  Inst  Tech 
Johns  Hopkins  U 
U  of  No  Carolina 
Stanford  Univ 
Univ  of  Iowa 
Univ  of  Wisconsin 
U  Cal  Berkeley 
Unlv  of  Wisconsin 
Univ  of  Wisconsin 
U  Cal  Berkeley 
Mass  Inst  Tech 
Harvard  Univ 
Johns  Hopkins  U 
Mass  Inst  Tech 
UCLA 

Univ  of  Wisconsin 
U  of  No  Carolina 
U  Of  Minnesota 
Rutgers  Univ 
Mass  Inst  Tech 
Univ  of  Chicago 
Ohio  state  Univ 
Stanford  Unlv 
U  Cal  Berkeley 
U  Cal  Berkeley 
Northern  111  Univ 
Stanford  Univ 
Princeton  Univ 
Northwestern  Univ 
Mass  Inst  Tech 
Harvard  Univ 
Univ  of  Utah 
Univ  of  Colorado 
Univ  of  Virginia 
Univ  ot  Illinois 
U  Cambridge/EHG 
Harvard  Univ 
Mass  Inst  Tech 
Harvard  Univ 
Stanford  Univ 
U  Sydney/AUSTRL 
Purdue  Univ 
U  Cal  Berkeley 
Carnegie-Mellon  U 
Unlv  of  Texas 
Princeton  Univ 
Cornell  Unlv 
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NEW  AWARnS  -  Fyd7 

CHOSEN 

FIELD   INSTITUTION 


HOME  BACCALAUREATE 
NAME   STATE  INSTITUTION 


F^ldman^  Jacob  NY 

Feldman.  Pamela  Caren  CA 

Fernald.  John  Gregg  NJ 

Ferrari.  James  Bennett  NY 

Fiez.  Julie  Ann  ID 

Filvaroff.  Ellen  Hope  TX 

Fingerman.  Karen  Lee  NH 

Fishbein.  Kenneth  w  AR 

Fogel.  Micah  Elton  UA 

For£;hee.  Richard  Allen  MO 

Fcu^rkas.  John  T  CA 

Tories.  Heather  J  IL 

Fr&m.  Miranda  Susan  VA 

Freetaan-Benson.  Bjorn  N  WA 

Friedenberg.  Matthew  C  NJ 

Friedman.  Daniel  Joseph  MD 

Friedman.  Erich  Jay  IN 

Fu jishige.  Amy  CA 

Callus.  UilliatM  Andrew  PA 

Garceau.  Michael  Francis  WA 

Garcia.  Dana  M  TX 

Garcia.  Meredith  Mason  CA 

Gaudin.  Timothy  James  GA 

Gehlen.  John  N  WA 

Gemmell,  Peter  Stewart  IL 

Gerber.  David  Julian  OH 

Gerdes.  David  William  OH 

Gertner.  Bradley  Jay  CA 

Ghanbari.  Reza  A  JL 

Ghemawat.  Sanjay  tfY 

Ghoshs  Psrtho  tfY 

Giddings.  Barton  William  UT 

Gillett.  John  Robert  WI 

Givan.  Robert  Lawrence  VA 

Goddard.  Thomas  D  CA 

Goldberg.  Aaron  Jay  CT 

Goodman.  Albert  James  CA 

Gordon.  Gabrielle  A  CA 

Gould.  Laurie  J  NY 

Goutte.  Caroline  E  PA 

Graben.  Eric  Knox  SC 

Grand.  Stephen  Ross  VA 

Grant.  Christopher  P  MO 

Green.  Dorothy  Rachel  OH 

Greene.  Pamela  Ann  IL 

Grigsby.  Rosalind  Allen  CO 

Grimes.  Eric  Burton  MN 

Groom.  Martha  Jane  NJ 

Grossman.  Robert  Bruce  NY 

Gruber.  Jonathan  Holmes  NJ 

Gulley.   Edward  W  NC 

Gurski.  Gregory  Chester  NC 

Gutman.  Leslie  Diane  CA 

Hagedorn.  Karen  Denise  TX 

Haibt.  Carolyn  M  tfY 

Halpern.  Aaron  Lars  KA 

Hammel.  Gregory  James  PR 

Hamrick.  Maura  Lynn  MS 

Hannaford .  Susannah  ME 

Harper.  Bradley  Dale  MN 

Harris.  Eva  tfY 

Harris.  Jeffrey  Martin  UT 

Harris.  Nomi  Lenore  NJ 


Harvard  University 
Cal  In^t  Technology 
Harvard  University 
Middlebury  College/VT 
Emory  University/GA 
Stanford  University 
Harvard  University 
University  of  llJinois 
Univ  of  Washington 
SE  Missouri  St  Univ 
Cal  Inst  Technology 
University  of  Chicago 
Yale  University 
Univ  of  Washington 
Rensselaer  polytechnic 
Harvard  University 
Rose-Hulman  Tech/IN 
Univ  of  Cal  Berkeley 
Penn  State  Uujversity 
US  Military  Academy 
Texas  AfiM  University 
St  Marys  Dom  Coll/LA 
University  of  Georgia 
Univ  of  Washington 
Yale  University 
Mass  Inst  Technology 
Carleton  College/MN 
U  of  Calif  San  Diego 
University  of  Illinois 
Cornell  University 
Yale  University 
University  of  Utah 
Univ  of  Wisconsin 
Stanford  University 
U  of  Calif  Berkeley 
Harvard  University 
Grinnell  College/iA 
Cal  Inst  Technology 
Yale  University 
Cornell  University 
Clemson  University 
University  of  Virginia 
Brigham  Young  Univ 
University  of  Michigan 
Deloit  College/Wl 
Pomona  College/CA 
University  of  Minnesota 
Princeton  University 
Princeton  University 
Mass  Inst  Technology 
Princeton  University 
Georgia  Inst  Tech 
U  Calif  San  Diego 
University  of  Texas 
Princeton  University 
Stanford  University 
Mass  Inst  Technology 
Miss  Univ  for  Women 
Cal  Inst  Technology 
Macalester  College/MN 
Harvard  University 
Brigham  Young  Univ 
Princeton  University 


Developmental  Psychology 
Electrical  Engineering 

Economics 

Ecology 

Neu roscience 

Genetics 

Developmental  Psychology 
physical  Chemistry 
Ma t hema t ics /Geomet ry 
Political  Science 
Physical  Chemistry 
History  of  Science 
Geology 

Computet  Science 
Chemical  Engineering 
Science  Engineering 
Mathematics/Algebra 
Biochei.iistry 
Meteorology 

Aeronautical  Engineering 

Physiology 

Pharmacology 

Zoology 

Physical  Chemistry 
Computer  Science 
Molecular  Biology 
Theoretical  Physics 
Theoretical  physics 
Electrical  Engineeri^^^ 
Computer  Science 
Biochemistry 
Molecular  Biologv 
Mathematics/Al gebra 
Computer  Science 
Mat hema tics/Applicat ions 
Computer  Science 
Mathematics/Geometry 
Astronomy 
Linguistics 
Molecular  Biology 
International  Relations 
Political  Science 
Mathema  tics/Analysis 
Biochemistry 
Economics 

Urban  6  Regional  Planning 
Molecular  Biology 
Ecology 

Organic  Chemistry 
Economics 

Aeronautical  Engineering 
Electrical  Engineering 
Neuroscience 
Petroleum  Engineering 
Computer  Science 
Linguistics 

Mechanical  Engineering 

Biology 

Neuroscience 

Sociology 

Biochemistry 

Theoretical  physics 

Computer  Science 


Mass  Inst  Tech 
Cal  Inst  Tech 
Stanford  Uni'jr 
U  of  Minnesota 
Cal  Inst  Tech 
Yale  University 
Yale  University 
Mass  Inst  Tech 
U  Cal  Berkeley 
Univ  of  Michigan 
Stanford  Univ 
Univ  of  Chicago 
Johns  Hopkins  U 
U  of  Washington 
U  Cal  Berkeley 
Harvard  Univ 
Cornell  Univ 
U  Cal  San  Fran 
Univ  of  Oklahoma 
U  of  Washington 
U  Cal  Berkeley 
Tulane  University 
Univ  of  Chicago 
Cornell  Univ 
U  Cal  Berkeley 
Harvard  Univ 
U  Cal  Berkeley 
U  Cal  San  Diego 
Univ  of  Illinois 
U  Cal  Berkeley 
U  Cal  San  Fran 
Cal  Inst  Tech 
Stanford  Univ 
Carnegie-Mellon  U 
U  Cal  Berkeley 
Stanford  Univ 
Mass  Inst  Tech 
U  Cal  Santa  Cruz 
Univ  of  Chicago 
U  Cal  San  Fran 
Univ  of  Virginia 
Yale  University 
Bcigham  Young  U 
Harvard  Univ 
Univ  of  Wisconsin 
Cornell  Univ 
Univ  of  Wisconsin 
Univ  of  Florida 
Harvard  Univ 
Harvard  Univ 
Stanford  Univ 
Mass  Inst  Tech 
U  Cal-LA  Ctr  Hlth 
Stanford  Univ 
Mass  Inst  Tech 
Stanford  Univ 
Mass  Inst  Tech 
Johns  Hopkins  U 
U  of  Washington 
U  of  Minnesota 
U  Cal  Berkeley 
Cal  Inst  Tech 
Stanford  Univ 
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GRADUATE  FEILOWSHIP  AWARDS 
NEW  AWARDS  -  FYe7 

HOKE        BACCALAUREATE  CHOSEN 
NAME  STATE         INSTITUTION    FIELD   INSTITUTION 


Hart-  Damon  Lane  TX 
Haviland,  Martha  Balliet  NJ 
Hawkins,  Lauraine  Kirste  VA 
Hecht-  Gabrielle 
Heiae,  Kyl€  Philip 
Heinricher,  Peter  H 
Heisler,  Laura  Hagdolna 
Heit-  Evan  Keith 
Henderson,  Leslie  Ann 
Herron,  Jon  C 
Hess,  Helen  Catherine 
Hinde,  Robert  Jantes 
Hirsh,  Katharine  W 
Hixon,  John  Gregory 
Hlavaty,  Debra  Ann 
Ho,  David  Chi^Ching 
Hof f ,  Ann  Haria 
Hogquist,  Kristin  Ann 
Holm,  Elizabeth 
HoXsinger,  Anna  E 
Horos,  David  Raymond 
HorowitZ'^  Daniel  Mark 
Horowitz,  Marcie  Ruth 
Hosken,  Nancy  Ann 
Hovis,  Robert  Corby 
Howard,  Brian  T 
Hudson,  Duncan  G 
Hummel,  John  Edward 
Huntsinger»  Reid  Charles 
Huppert,  Gilbert  Lee 
Ishii-Eiteman,  Marcia  J 
Iverson,  Andrew  James 
Jander^  Georg 
Ja^c^en,  Kenneth  Edward 
Jeffrey,  Lisa  Claire 
Joe,  Truman 


PA 
ND 
AK 
CA 
NY 
NM 
CA 
CA 
RI 

m 

OH 
KD 
AZ* 

IN 

m 

MI 
VA 
LA 
CA 
NJ 
CA 
NC 
OH 
TX 
VA 
IL 
NJ 
CA 
UT 
KS 
HO 
NJ 
TX 

Joerg,  Christopher  Frank  NY 
Johnston,  Jennifer  Jill  PA 
Jones^  Douglas  HcLachlan  ^TN 
Josell,  Daniel  FL 
Jungreis,  Douglas  S  NY 
Kane*  Timothy  Joseph  XL 
Kean,  Leslie  Susan  OH 
Keating,  Edward  Geoffrey  IL 


Keenan,  Philip  Thomas 
Kelley,  Brian  David 
Kerns,  Douglas  Alexander  IL 
Kessler,  Richard  Eugene  lA 
Kilgore,  William  B 
Klassen*  R  Bryan  Scott 
Klein,  Robert  David 
Kleiner*  Bruce  Alan 
Koester,  Susan  E 
Kolar^  Randall  Lee 
Komachi  ^  Kelly 
Koob,  Michael  Duane 
Koonce,  Timothy  Brian 
Krammin,  Amy  Katherine 
Krasna,  Richard  S 
Kreiter,  Kathryn  E 
Kuchnir »  Louis  Daniel 
Kuo,  Arthur  Daniel 
Kuperberg,  Gregory  John 


m 

WI 


TX 
CA 
CA 
WA 
TX 
ID 
CA 
ND 
NC 

MI 
NY 
WI 
IL 
MI 
AL 


Rice  University 
Rutgers  University 
VA  Polytechnic  Univ 
Kass  Inst  Technology 
Indiana  University 
So  111  U-Edwardsville 
Stanford  University 
Univ  of  Pennsylvania 
Rice  University 
Princeton  University 
U  Calif  Loii  Angeles 
Rensselaer  Polytechnic 
Pitzer  College/CA 
Case  Westrn  Reserve/OH 
University  of  Virginia 
Harvey  Hudd  Coll/CA 
Columbia  University 
St  Catherine  Coll/MN 
University  of  Michigan 
Duke  University 
Louisiana  St  University 
Harvard  University 
Rutgers  University 
Cal  Pol  5^an  Luis  Obispo 
wake  Forest  University 
Northwestern  Univ 
University  of  Texas 
Hary  Washington  Coll/VA 
University  of  Illinois 
University  of  Delawarp 
Yale  University 
University  of  Utah 
Washington  Univ/MO 
University  of  Missouri 
Princeton  University 
Rice  University 
Mass  Inst  Technology 
University  of  Delaware 
Princeton  University 
Harvard  University 
Harvard  University 
University  of  Illinois 
Case  Western  Reserve/OH 
Northwestern  University 
Hass  Inst  Technology 
University  of  Wisconsin 
Northwestern  University 
University  of  Iowa 
Stanford  University 
U  Of  Calif  Berkeley 
U  Of  Calif  Berkeley 
U  of  Calif  Berkeley 
Columbia  University/NY 
University  of  Idaho 
U  Of  Calif  Berkeley 
North  Dakota  St  Univ 
NO  Carolina  State  U 
Michigan  State  Univ 
Yeshiva  University /HY 
Marquette  University 
Mass  Inst  Technology 
University  of  Illinois 
Harvard  University 


Computer  Science 

Genetics 

Ecology 

History  of  Science 

Anthropology 

Anthropology 

Molecular  Biology 

Experimental  Psychology 

Computer  Science 

Zoology 

Zoology 

Chemistry 

Experimental  Psychology 
Social  Psychology 
Ecology 

Ka  t  hema  t  i  cs/ Appl i  cat  ions 
Phytopathology 
Cellular  Biology 
Materials  Engineering 
Electrical  Engineering 
Civil  Engineering 
Molecular  Biology 
Geology 
Microbiology 
History  of  Science 
Computer  Science 
Computer  Science 
Experimental  Psychology 
Ka  t  hema  t  i  cs/ Algebra 
Chemical  Engineering 
Sociology 

Mathematics/Statistics 
Molecular  Biology 
Mechanical  Engineering 
Theoretical  Physics 
Electrical  Engineering 
Electronic  Engineering 
Genetics 
Anthropology 
Materials  Engineering 
Kat hema t i cs/ Algebra 
Electrical  Engineering 
Molecular  Biology 
Eco nomics 

Mathematics/Topology 
Bioengineering 
Electronic  Engineering 
Electrical  Engineering 
Particle  Physics 
Inoranic  Chemistry 
Biochemistry 
Mat  hemat  i  cs/ Geomet  ry 
tJeu  roscience 
Civil  Engineering 
Biochemistry 
Molecular  Biology 
Mat  hema  t  i  cs / Al gebr a 
Computer  Science 
Mechanical  Engineering 
Bioengineering 
Ptiysical  Chemistry 
Mechanical  Engineering 
Ma  t  hema  t  i  cs/Geome  t  ry 


Univ  of  Texas 
J  Hopkins  Med  ins 
Univ  of  Arizona 
U  of  Pennsylvania 
Indiana  Univ 
Univ  of  Illinois 
Univ  of  Wisconsin 
Stanford  Univ 
Carnegie-Mellon  U 
U  Cal  Berkeley 
U  of  Washington 
Cornell  Univ 
Johns  Hopkins  U 
Case  Westrn  Rsrve 
Univ  of  Virginia 
New  York  Univ 
Yale  University 
Washington  Univ 
Cornell  Univ 
Stanford  Univ 
Univ  of  Texas 
Harvard  Univ 
Bryn  Mawr  Coll 
U  Cal  San  Diego 
Harvard  Univ 
Stanford  Univ 
Univ  of  Texas 
U  of  Minnesota 
Harvard  Univ 
Mass  Inst  Tech 
Cornell  Univ 
New  York  Univ 
Cal  Inst  Tech 
Stanford  Univ 
Harvard  Univ 
Stanford  Univ 
Mass  Inst  Tech 
Johns  Hopkins  U 
Univ  of  Michigan 
Stanford  Univ 
Univ  of  Chicago 
Univ  of  Illinois 
Harvard  Univ 
Stanlord  Univ 
Univ  of  Chicago 
Mass  Inst  Tech 
Mass  Inst  Tech 
Univ  of  Iowa 
Cornell  Univ 
Mass  Inst  Tech 
Mass  Inst  Tech 
U  Cal  Berkeley 
Wasnington  U/MO 
Mass  Inst  Tech 
U  Cal  San  Fran 
Univ  of  Wisconsin 
U  Cal  Berkeley 
Stanford  Univ 
Columbia  Univ 
Northwestern  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Princeton  Univ 
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GRADUATE  FELLDUISHIP  AWARDS 
NEW  AWARDS  -  FYS? 

CHOSEN 

FIELD  INSTITUTION 


HOME  BACCALAUREATE 
KAME   STATE  INSTITUTION 


Kwong,  Peter  Dak-Pin  IL 

Lachter,  Joel  Benjamin  CA 

Lado,  Karen  Maria  NC 

Lai,  Quintin  John  AL 

Lammert,  Paul  Edward  KS 

Larrick,  Richard  Paul  VA 

Larson,  Cuy  Christian  UT 

LaU'  Estelle  Tsui  MA 

Laurenson,  Patricia  M  IL 

Lawall,  Julia  Laetitia  VA 

Lee,  Maurice  Yao-Tze  CA 

Lee,  Nancy  Y  WA 

Lee,  Patricia  Lani  HI 

Lee,  Sonny  Chung-Fang  OH 

Leger,  Christopher  Brian  LA 

Levin,  Nikki  Anne  MA 

Levine,  Eric  Stephen  MA 

Lewis,  Melanie  ME 

Li,  Kathryn  Dairoh  NJ 

Lieberman,  Daniel  Eric  RI 

Light,  James  Paul,  XI  OH 

Lim,  Kian-Tat  PA 

Lim,  Veronica  K  CA 

Lin,  Margaret  C  IN 

Linse,  Angela  Rae  frfA 

Linsey,  Terry  June  NY 

Linzer,  Elliot  Neil  MD 

Listerud,  Mark  Donald  MX 

Lodi,  Patricia  Jean  PA 

Loeser,  Jennifer  G  MA 

Long,  David  Esley  NC 

Lord,  Susan  Marie  pA 

Ludwig,  Gregory  Scott  IN 

Luth,  Sharon  Jean  NM 

Machesky,  Laura  Marie  MI 

Madden,  Dean  Ross  MA 

Mansen,  Laurene  Janet  IL 

Manske,  Loni  Marit  MN 

Marshall,  Todd  L  OH 

Martin,  Benjamin  Oliver  NY 

Masson,  Paul  James  MI 

Mastandrea,  Mark  Steven  CT 

Mauro,  R  Anthony  CA 

McArthur,  Monica  Ann  CA 

McBeth,  Douglas  Warren  cA 

McCleskey,  Thomas  Mark  CA 

McCluney,  Steven  A  SC 

McCorriston,  Joy  NJ 

McElhinny,  Bonnie  Sue  PA 

McHenry,  Michele  Jane  IN 
Meixner,  Donald  Laurence  CA 

Melsa,  Peter  James  IN 

M^yer,  Eric  Stefan  IL 

Miller,  Geoffrey  F  OH 

Miller,  Heather  M  CA 

Miller,  Michael  Dean  KS 

Ming,  Michael  Eudene  FA 

Mitchell,  John  F  IN 

Miyazaki,  Wesley  Y  IL 

Modugno,  Francesmary  NY 

Mohney,  Suzanne  E  MO 

Mnormann,  Amy  Fay  NC 

Morando,  Alexander  R  CA 


University  of  Chicago 
Harvard  University 
Cornell  University 
University  of  Alabama 
Kansas  state  University 
William      Mary  College 
Brigham  Young  Univ 
Well esley  College 
Carleton  College/MN 
Oberlin  College/OH 
Wheaton  College/IL 
Univ  of  Washington 
San  Francisco  St  Univ 
Cal  Inst  Technology 
Louisiana  State  Univ 
Harvard  University 
Mass  Inst  Technology 
Cornell  Uiiiversity 
Princeton  University 
Harvard  University 
Miami  University /OH 
Haverford  College/PA 
U  of  Calif  Berkeley 
Purdue  University 
Univ  of  Washington 
Cornell  University 
University  of  Maryland 
Reed  College/OR 
Mass  Inst  Technology 
Harvard  University 
Cal  Inst  Technology 
Cornell  University 
Oberlin  College/OH 
Arizona  State  Univ 
Alma  College/Ml 
Harvard  University 
University  of  Illinois 
University  of  Minnesota 
Bowling  Green  St  U/OH 
Princeton  University 
University  of  Michigan 
Mass  Inst  Technology 
U  of  Calif  San  Diego 
U  of  Calif  Los  Angeles 
U  of  Calif  Berkeley 
Harvey  Mudd  College/CA 
Univ  of  South  Carolina 
Univ  of  London/ En gland 
Univ  of  Pittsburgh 
Purdue  University 
Cal  Inst  Technology 
Univ  of  Notre  Dame 
Harvard  University 
Columbia  University 
Rice  University 
University  of  Kansas 
Harvard  University 
Cornell  University 
University  of  Illinois 
Cornell  University 
Washington  Univ/MO 
North  Carolina  State  U 
U  of  Calif  Berkeley 


Biophysics 

Developmental  Psychology 
Genetics 

Chemical  Engineering 

Theoretical  Physics 

Social  Psychology 

Ma  thema  t  i  cs / Appl i  ca  t  ions 

Sociology 

Genetics 

Computer  Science 
Neuroscience 
Electrical  Engineering 
Physical  Chemistry 
Inorganic  Chemistry 
Mechanical  Engineering 
Biology 

Experimental  Psychology 
Computer  Science 
Electrical  Engineering 
Anthropology 
Organic  Chemistry 
Physical  Chemistry 
Bi oengineering 
Industrial  Engineering 
Archeology 

Electrical  Engineering 

Electrical  Engineering 

Neuroscience 

Biochemistry 

Phy s  ic  a 1  C hemi s  t  r y 

Computer  Science 

Electrical  Engineering 

Theoretical  Physics 

Materials  Engineering 

Biophysics 

Biophysics 

Electrical  Engineering 
Chemical  Engineering 
Ecology 

Developmental  Psychology 

Theoretical  Physics 

Biochemistry 

Social  Psychology 

Ma thema tics /Applications 

Mathematics/Ops  Research 

Inorganic  Chemistry 

Chemical  Engineering 

Anthropology 

Linguistics 

Civil  Engineering 

Physical  Chemistry 

Electrical  Engineering 

Physics 

Developmental  Psychology 

Archeology 

Microbiology 

Genetics 

Inorganic  Chemistry 
Biochemistry 
Computer  Science 
Materials  Engineering 
Computer  Science 
Mechanical  Engineering 


Univ  of  Chicago 
Univ  of  Rochester 
Duke  University 
Univ  of  Wisconsin 
Univ  of  Chicago 
Univ  of  Michigan 
U  Uppsala/Sweden 
Harvard  Univ 
U  Cal  Berkeley 
Carnegie-Mellon  U 
Cal  Inst  Tech 
Mass  Inst  Tech 
Cal  Inst  Tech 
Harvard  Univ 
Louisiana  St  u 
U  Cal  Berkeley 
Princeton  Univ 
U  of  Washington 
Kass  Inst  Tech 
Univ  of  Michigan 
Columbia  Univ 
Cal  Inst  Tech 
U  of  Pennsylvania 
U  Cal  Berkeley 
U  Of  Washington 
Stanford  Univ 
Columbia  Univ 
Harvard  Univ 
Harvard  Univ 
Univ  of  Chicago 
Stanford  Univ 
Stanford  Univ 
Stanford  Univ 
Mass  Inst  Tech 
Univ  of  Michigan 
Harvard  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Univ  of  Michigan 
Stanford  Univ 
Princeton  Univ 
U  Cal  Berkeley 
Carnegie-Mellon  V 
U  Cal  Berkeley 
Cornell  Univ 
Stanford  Univ 
U  of  So  Carolina 
Yale  University 
Stanford  Univ 
Purdue  Univ 
Mass  Irtst  Tech 
No  Carolina  St  U 
Harvard  Univ 
Stanford  Univ 
U  of  Pennsylvania 
Harvard  Med  Sch 
M^ss  Inst  Tech 
Univ  of  Chicago 
Harvard  Univ 
Carnegie-Mellon  U 
U  of  Minnesota 
Mass  Inst  Tech 
U  Cal  Berkeley 
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HOME  BACCALAUREATE 
STATE  INSTITUTION 


FIELD 


CHOSEN 
INSTITUTION 


MorefieXd,  James  David  AL 

Morrison,  Mary  Elizabeth  NY 

Mosher,  Daniel  Abbott  ME 

Moxnes5,  Michael  Stuart  MN 

Mueller,  Eugene  G  IL 

Muendel,  Martin  Heinrich  DE 

Mullln,  Wal.lace  Patrick  NE 

Munson,   Eric  Jon  $D 

Muntean,  John  L  IN 

Murphy,  Steven  Michael  MI 

Myers,  Catherine  E  NJ 

Nekola,  Jeffrey  C  lA 

Nevison,  Cynthia  Dale  CA 

Newcomb,  Charlotte  CA 

Nguyen,  Khanh  Bao  CA 

Niewood,  Eliahu  H  NY 

Noble,  Tracy  Elizabeth  IL 

Norton,  Steven  James  IN 

Nyhus,  Karin  Jean  MN 

Nystrom,  Leigh  Erik  WI 

Oehler,  Karen  Louise  TX 

Oettlnger,  Gerald  Samuel  CA 

Ogai,  Amy  E  HI 

Olds,  John  Robert,  II  SC 

O'Neill,  Patrick  Flynn  AZ 

O'Neill,  Thomas  G  OR 

Orchinik,  Miles  Robert  PA 

Owen,   Elizabeth  Fitzhugh  PA 

Owen,  William  Mann,  Jr  MD 

Paik,  Leo  Seung  Kon  IL 

Pan,  Janet  L  NY 

Pang,  Alex  Soojung-Kim  VA 

Perkowski,  Patricia  Lynn  NM 

Perry,  Susan  Emily  IL 

Petersen,  Daniel  James  TX 

Peterson,  Merrill  Alaa  WA 

Petti,  Thomas  Foote  MD 

Petzold,  Ruth  Marie  MD 

Peurrung,  Anthony  Joseph  FL 

Piatko,  Christine  NY 

Pierce,  Daniel  W  CO 

Pizarro,  Pedro  Jose  FL 

Pclka,  Lesley  Anae  MD 

Pollock,  Martha  Jill  CA 

Popenoe,   Rebecca  Craig  NJ 

Porter,  Timothy  Allen  NC 

Portner,  Paul  Howard  TN 

Postncr,  Marya  Anne  NY 

Potyondy,  David  Oskar  MN 

Povinelli,  Daniel  John  LA 

Fremont,  Richard  Thomas  TX 

Princ,  Jo  Ann  KS 

Proctor,  James  David  OR 

Puckett,  Wanda  Rae  GA 

Ranger-Moore,  James  R  Ml 

Redding,   Kevin  Edward  TX 

Reichel,  Francene  Donna  NY 

Rejto,  Paul  Abraham  MN 

Renelt,  David  Andrew  SD 

Reuber,  Toresa  Lynne  MO 

Rice,  Mary  Jane  MI 

Rice,  Phoebe  Ann  NY 

Richards,  Diana  Eva-Ann  NH 


Northern  Arizona  Univ 
Princeton  University 
Princeton  University 
Wartburg  College/IA 
University  of  Illinois 
Princeton  University 
Boston  College 
Augustana  College/SD 
Purdue  University 
Michigan  State  Univ 
University  of  Delaware 
Coo  College/IA 
U  of  Calif  Berkeley 
U  of  Calif  San  Diego 
Cal  Inst  Technology 
Mass  Inst  Technology 
University  of  Chicago 
Yale  University 
Grinnell  College/IA 
University  of  Wisconsin 
Rice  University 
Univ  of  Calif  Davis 
Univ  of  Washington 
North  Carolina  State  U 
University  of  Arizona 
Univ  of  Calif  Berkeley 
San  Francisco  State  U 
University  of  Michigan 
Cal  Inst  Technology 
Stanford  University 
Mass  Inst  Technology 
Univ  of  Pennsylvania 
Rice  University 
Washington  Univ/MO 
University  of  Dallas 
Univ  of  Washington 
University  of  Maryland 
Cornell  University 
Rice  University 
Kew  York  University 
Colorado  College 
Harvard  University 
Arizona  State  Univ 
Stanford  University 
Bryn  Mawr  College/PA 
Princeton  University 
Princeton  University 
Georgetown  Univ/DC 
University  of  Minnesota 
Univ  of  Mass  Amherst 
Cal  Inst  Technology 
University  of  Kansas 
University  of  Oregon 
Georgia  Inst  Technology 
Manhattan  College 
Rice  University 
SUMY  At  Binghamton 
Harvard  University 
St  Thomas  College/NN 
Drury  College/MO 
Aquinas  College/Ml 
Brandeis  University 
Univ  of  Washington 


Botany 

Microbiolog/ 
Mechanical  Engineering 
Biochemistry 
Biochemistry 
Optical  Physics 
Economics 

Analytic  Chemistry 
Geochemistry 
Physiology 
Computer  Science 
Botany 

Environmental  Engineering 
Inorganic  Chemistry 
Electrical  Engineering 
Aeronautical  Engineering 
Theoretical  Physics 
Political  Science 
Molecular  Biology 
Experimental  Psychology 
Electrical  Engineering 
Economics 

Physical  Chemistry 
Aeronautical  Engineering 
Ma t hematics/ Algeb ra 
Physics/Space 
Physiology 
Linguistics 
Astronomy 
Molecular  Biology 
Electrical  Engineering 
History  of  Science 
Computer  Science 
Anthropology 
Molecular  Biology 
Ecol ogy 

Chemical  Engineering 
Genetics 

Electrowave  Physics 
Computer  Science 
Biochemistry 
Physical  Chemistry 
Electrical  Engineering 
An thro po logy 
Anthropology 
Organic  Chemistry 
Linguistics 
Genetics 

Civil  Engineering 

Anthropology 

Pharmacology 

Microbiology 

Physical  Geography 

Chemical  Engineering 

Sociology 

Biochemistry 

Experimental  Psychology 

Physical  Chemistry 

Economics 

Molecular  Biology 

Physiology 

BioPhy si cs 

Political  Science 


Claremont  Grad/CA 
Columbia  Univ 
Mass  Inst  Tech 
Princeton  Univ 
Harvard  Univ 
Mass  Inst  Tech 
Univ  of  Chicago 
Texas  A£M  Univ 
Univ  of  Michigan 
Univ  of  Michigan 
Carnegie-Mellon  U 
U  of  Washington 
Stanford  Univ 
U  Cal  Berkeley 
Stanford  Univ 
Stanford  Univ 
U  Cal  Berkeley 
Univ  of  Michigan 
Cornell  Univ 
Stanford  Univ 
Stanford  Univ 
Mass  Inst  Tech 
Univ  of  So  Calif 
Stanford  Univ 
Stanford  Univ 
Cal  Inst  Tech 
Oregon  State  Univ 
Mass  Inst  Tech 
Univ  of  Florida 
U  Cal  San  Diego 
Mass  Inst  Tech 
U  of  Pennsylvania 
Univ  of  Maryland 
Univ  of  Michigan 
Rice  University 
Princeton  Univ 
Mass  Inst  Tech 
Univ  of  Wisconsin 
Stanford  Univ 
Cornell  Univ 
U  Cal  Berkeley 
U  Cal  Berkeley 
Arizona  State  U 
Johns  Hopkins  U 
Univ  of  Chicago 
Mass  Inst  Tech 
Mass  Inst  Tech 
Mass  Inst  Tech 
Cornell  Univ 
Yale  University 
Mt  Sinai  Med/NY 
Univ  of  Wisconsin 
U  Cal  Berkeley 
Univ  of  Wisconsin 
Cornell  Univ 
U  Cal  Berkeley 
Brandeis  Univ 
Stanford  Univ 
Harvard  Univ 
Mass  Inst  Tech 
Michigan  State  U 
Yale  University 
Yale  University 
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Richardson,  Kenneth  S  3c 

Ridgway,  Stuart  A  CA 

Riecke,  Jon  Gary  NE 

Riley,  Ralph  Hayward  HI 

Roberts,  Bryan  Wilson  PA 

Roberts,  John  Milton,  Jr  PA 

Rodrigtjes,  George  W  CA 

Rompel,  John  Taylor  CA 

Rosel,  Patricia  E  MN 

Rosen ,  Michael  K  Ml 

Rosenthal,  Janet  Kay  PA 

Roth,  Joshua  CA 

Rudd ,  Robert  Eugene  VA 

Rudelson,  Justin  Jon  CA 

Ruetsche,  Laura  IL 

Ru33,  Stephen  George  ME 

Russo,  Frank  D  CA 

Rymarcsuk,  Jim  Arthur  MO 

Saints,  Keith  williatn  A2 

Salser,  Stephen  James  CA 

Salvino,  Dominic  Joseph  IL 

Salzinger,  Leslie  Lane  NY 

Sawin,  Kenneth  Eric  MA 

Schafer,  William  Ronald  GA 

Scheirer,  Daniel  Snyder  PA 

Scht^artz,  Richard  Evan  CA 

Schwerer,  Elizabeth  C  PA 

Sculley,  Terry  Lee  FL 

Seligman,   Lenny  M  CA 

Sercel,  Peter  Charles  AZ 

Severtson,  Roald  Bradley  WA 

Shane,  Stacey  Francine  CA 

Shaw,  Stanley  Yan£7  NY 

Sherman,  Joyce  Marie  PA 

Sherry,  Robert  Franklin  MA 

Shitneta,  Jeffrey  Scott  WI 

Shirley,  Eric  L  CA 

Short,  Titnothy  Wesley  Wj 

Siebel,  Christian  w  CA 

Silver,  James  Howard  WY 

Simkovich,  Boris  August  PA 

Simmons,  Alison  Joyce  CT 

Sipes ,  Christopher  N^il  MA 

Smith,  Elbert  Claude  MS 

Smith,  Henrietta  Mercer  MD 

Smith,  Sean  William  PA 

Stnyrl,  Eliot  Kemp  NM 

Sondergaard,  Rolf  CA 

Spears,  Larry  Gene  TX 

Srygley,  Robert  Baxter  PA 

Stabb,  Mark  C  WI 
Stadler,  Maurice  Phillip  TX 

Stark,  Louisa  Anne  ia 
Starovasnik,  Melissa  Ann  WA 
Steinberger,  Elizabeth  A  GA 

Steinke,  John  Martin  TX 

Steinsaltz,  David  R  NY 

Stell,  Laurel  Liane  TX 

Stewart,  Barry  Robert  WI 
Stoltzfus,  Rebecca  Joyce  VA 

Stone,  Julie  Anne  NY 

Stoyan,  Nina  Catherine  PA 

Strite,  Samuel  Clagett  MD 


Rice  University 
Univ  of  Calif  Berkeley 
Williams  College/MA 
Univ  of  Washingtoii 
Univ  of  Pennsylvania 
Cornell  University 
Univ  of  Calif  Berkeley 
Univ  of  Calif  Berkeley 
Macalester  College/MN 
University  of  Michigan 
Cornell  University 
Univ  of  Calif  Berkeley 
University  of  Virginia 
Dartmouth  College 
Carleton  College/MN 
Rensselaer  Polytechnic 
Stanford  University 
Stanford  University 
Harvey  Mudd  D^llege/CA 
Cal  Inst  Technology 
University  of  Chicago 
Harvard  University 
Yale  University 
Harvard  University 
Princeton  University 
Univ  of  Cal  Los  Angeles 
Harvard  University 
Georgia  Inst  Technology 
Univ  of  Calif  San  Diego 
University  of  Arizona 
Univ  Of  Puget  Sound 
Univ  of  Calif  Berkeley 
Harvard  University 
Lehigh  University 
Yale  University 
Carleton  College/MN 
Cornell  University 
Swart hmore  Col lege/ PA 
Pomona  College/CA 
University  of  Wyoming 
Penn  State  University 
Bucknell  Univers»i  ty 
Harvard  University 
University  of  Michigan 
University  of  Colorado 
Princeton  University 
Univ  of  Calif  Berkeley 
Cal  Inst  Technology 
Rice  University 
Univ  of  Washington 
University  of  Wisconsin 
Texas  A6M  University 
Grand  Valley  St  Coll/MI 
Univ  of  Washington 
Northwestern  University 
Rice  University 
Yale  University 
N  Men  Inst  Mining&Tech 
U  of  Wise  River  Falls 
Goshen  Col lege/ IN 
Union  University/NY 
Brown  University 
Ducknell  University 


Ma t hematics/ Geometry 

Theoretical  Physics 

Computer  Science 

Ecology 

Economics 

Sociology 

Chemical  Engineering 
Computer  Science 
Biology 

Organic  Chemistry 
Molecular  Biology 
Ast  ronomy 

Theoretical  Physics 
Anthropology 
History  of  Science 
Mechanical  Engineering 
Molecular  Biology 
Aeronautical  Engineering 
Mat hematics /Applications 
Molecular  Biology 
Solid  State  Physics 
Sociology 
Cellular  Biology 
Biochemistry 
Geophysics 

Mat hematics/ Ana lysis 
Mathematics/Applica tions 
Electrical  Engineering 
Genetics 
Atomic  Physics 
History  of  Science 
Physical  Chemistry 
Bioengineering 
Molecular  Biology 
Mathematics/Anaiysi  s 
Bio-ocea nography 
Solid  State  Physics 
Botany 

Molecular  Biology 
Chemical  Engineering 
Economics 

Experimental  Psychology 
Physical  Chemistry 
Aeronautical  Engineering 
Geophysics 
Computer  Science 
Computer  Science 
Aeronautical  Engineering 
Organic  Chemistry 
Ecology 

Aeronautical  Engineering 

Petroleum  Engineering 

Botany 

Biochemistry 

Anthropology 

Mat hematics/ Analysis 

Ma  t  h  emat  i  c  s/Al gebr a 

Mathematics/Appli  cat  ions 

Agricultural  Science 

Nutritional  Science 

Bioengineering 

Ecology 

Solid  State  Physics 


Rice  University 
Cal  inst  Tech 
Mass  Inst  Tech 
Cornell  Univ 
Harvard  Univ 
Cornell  Univ 
Univ  of  Wisconsin 
Mass  Inst  Tech 
U  Cal  Santa  Cruz 
U  Cal  Berkeley 
Mass  Inst  Tech 
Univ  of  Arizona 
Princeton  Univ 
E!arvard  Univ 
U  of  Pittsburgh 
Stanford  Univ 
Princeton  Univ 
Stanford  Univ 
New  York  Univ 
Harvard  Univ 
Stanford  Univ 
Harvard  Univ 
U  Cal  Berkeley 
U  Cal  Berkeley 
Stanford  Univ 
Stanford  Univ 
New  York  Univ 
Georgia  Inst  Tech 
U  of  Washington 
Stanford  Univ 
Univ  of  Chicago 
Mass  Inst  Tech 
Mass  Inst  Tech 
Yale  University 
Princeton  Univ 
U  of  Washington 
Univ  of  Illinois 
Stanford  Univ 
Mass  Inst  Tech 
Univ  of  Wisconsin 
Stanford  Univ 
U  of  Pennsylvania 
Cal  Inst  Tech 
Univ  of  Texas 
Univ  of  Colorado 
U  Edinburgh/Scot 
Brown  University 
Stanford  Univ 
Cal  Inst  Tech 
Univ  of  Texas 
Cal  inst  Tech 
Texas  A&M  Univ 
Univ  of  Colorado 
U  of  Washington 
Stanford  Univ 
Princeton  Univ 
Princeton  Univ 
Cornell  Univ 
Va  Poly  Inst 
Cornell  Univ 
U  of  Pennsylvania 
U  of  Pennsylvania 
Univ  of  Illinois 
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Suits^  Arthur  Gilmore  MO 

Svee.  Eric  Rodger  CO 

Tai.  An-Jen  MD 

Takemoto^  Darin  Katsumi  CA 

Talbot.  William  S  FL 

Tamura.  Leilani  Ruth  VA 

Tanaka.  Traci  Mariye  CA 

Tancredi.  Christopher  D  (IN 

Taub.  Alison  B  CA 

Taylor.  Brian  Dean  lA 

Thomas,  Sarah  Rebecca  WV 

Thomas,  Sean  Conway  OR 

Thorne,  Jeffrey  Loren  WI 

Thorp,  Herbert  Hold:^n  NC 

Thorsett.  Stephen  Erik  OR 

Todd.  Richard  Michael  OK 

Tombaugh,  Geoffrey  C  MO 

Tretter,  Daniel  Robert  IN 

Twietmeyer.   Eric  Paul  IL 

Ungar,  Anne  Ruth  NY 

Ungar,  Lowell  Warren  CA 

Unruh,  Vance  KS 

Upper,  Kim  E  WI 

Vane,  Leland  Morris  NY 

Virgil,  Scott  C  CA 

Vivian.  Jessica  Malof  TX 

volino.  Ralph  John  MI 

Wade,  Elizabeth  OH 

Wagenseil.  Ross  CT 

Wagner,  Martha  May  XL 

Walker.  Janet  Shakuntala  MD 

Wang,  Charlotte  I-Ting  CA 

Warkentin,  David  John  CA 

Washabaugh,  Andrew  P  MI 

Weinbaum.  Eve  Susan  PA 

Weiner,  Carl  Daniel  NY 

Weiser ,  Marybeth  PA 

Wellensiek,  Margaret  R  WI 

Welsch.  David  M  lA 

Werner.  John  H  TN 

Whitson.  Janet  Susan  MO 

Wilr^er,  David  James  RI 

Wilson.  Randall  Howard  OR 

Winey,  Karen  Irene  PA 

Wizansky,  Abigail  Ruth  CA 

Wloch,  Mary  Kopke  Ml 

Woehle,  Diana  Louisa  NJ 

Woltemade.  Christopher  J  OH 

Wootton.  David  MacMullen  NY 

Wright.  Otis  Clarence  NJ 

Wright,  Peter  John  MI 

Wynn,  M  Karen  MA 

Wysocki,  Paul  Francis  IL 

Yeh,  Chungsheng  James  AL 

young,  Bruce  Eric  CT 

Zamore.  Phillip  David  NY 

Zeitz,  Paul  Andrew  NY 

Zeller ,  Scott  Steven  WI 

Zieve,  Rena  Joy  VA 

Zuckerman,  David  Isaac  NY 

Zwiebel,  Jeffrey  H  AZ 


University  of  Missouri 
Colorado  State  Univ 
Kass  Inst  Technology 
Cal  Inst  Technology 
University  of  Florida 
Tulane  University 
U  of  Calif  Los  Angeles 
Princeton  University 
U  of  Calif  Los  Angeles 
University  of  Iowa 
Mass  Inst  Technology 
Swarthmore  College/PA 
University  of  Wisconsin 
Univ  of  North  Carolina 
Carleton  COllege/JW 
University  of  Oklahoma 
Haverford  College/PA 
Rose-Hulman  Tech/IN 
Mass  Inst  Technology 
Harvard  University 
Stanford  University 
Kansas  State  Univ 
University  of  Wisconsin 
University  of  Delaware 
Cal  Inst  Technology 
Univejraity  of  Texas 
Michigan  State  Univ 
Pomona  Col lege/ CA 
Harvard  University 
University  of  Chicago 
Harvard  University 
U  of  Calif  Berkeley 
Mass  Inst  Technology 
University  of  Michigan 
Yale  University 
Mass  Inst  Technology 
Penn  State  University 
Wellesley  College/MA 
Iowa  State  University 
Northwestern  University 
Concordia  College/IL 
Princeton  University 
Harvard  University 
Cornell  University 
Univ  of  Calif  Berkeley 
Wayne  State  Uhiv/MI 
Wells  College/NY 
Ohio  Wesleyan  Univ 
Cornell  University 
U  of  Sydney  Australia 
Michigan  State  Univ 
McCill  University/Can 
University  of  Illinois 
Princeton  University 
Cornell  University 
Harvard  University 
Harvard  University 
University  of  Wisconsin 
Harvard  University 
Harvard  University 
Princeton  University 


Physical  Chemistry 
Cellular  Biology 
Economics 
Biochemistry 
Molecular  Biology 
Electrical  Engineering 
Pharmacology 
Linguistics 
Linguistics 

International  Relations 
Compu  t er  S  ci  en  ce 
Ecology 
Genetics 

Inorganic  Chemistry 
Theoretical  Physics 
Electrical  Engineering 
Physiology 

Mathematics/Applications 
Ma themat ics /Geome tr y 
Cellular  Biology 
Physical  Chemistry 
Mechanical  Engineering 
Genetics 

Chemical  Engineering 
Organic  Chemistry 
Urban  Si  Regional  Planning 
Mechanical  Engineering 
Developmental  Psychology 
Environmental  Science 
Psychology 
Social  Psychology 
Biochemistry 

Aeronautical  Engineering 
Electrical  Engineering 
Social  Science 
Mechanical  Engineering 
Physiology 
Geology 

Developmental  psychology 

Geophysics 

Neuroscience 

Astronomy 

Computer  Science 

Chemical  Engineering 

Inorganic  Chemistry 

Microbiology 

Biochemistry 

Geography 

Mechanical  Er^gineering 
Theoretical  Physics 
Particle  Physics 
Developmental  Psychology 
Electrical  Engineering 
Theoretical  Physics 
Ecology 

Molecular  Biology 
Geology 
Earth  Science 
Solid  State  Physics 
Computer  Science 
Economics 


U  Cal  Berkeley 
U  Cal  Cavis 
Mass  Inst  Tech 
Harvard  Univ 
Stanford  Univ 
Stanford  Univ 
Johns  Hopkins  U 
Mass  Inst  Tech 
U  Mass  Amherst 
Yale  University 
Stanford  Univ 
Harvard  Univ 
U  of  Washington 
Cal  Inst  Tech 
Princeton  Univ 
Univ  of  Oklahoma 
Stanford  Univ 
Brown  University 
Univ  of  Chicago 
bZorthwestern  Univ 
U  Cal  Berkeley 
Purdue  University 
U  of  Washington 
Cornell  Univ 
Mass  Inst  Tech 
Cornell  Univ 
U  of  Minnesota 
U  of  Pennsylvania 
Clemson  Univ 
Univ  of  Chicago 
Univ  of  Chicago 
Mass  Inst  Tech 
Mass  Inst  Tech 
Stanford  Univ 
Princeton  Univ 
U  Cal  Berkeley 
Johns  Hopkins  U 
Univ  of  Michigan 
U  Cal  Irvine 
U  Of  Rhode  Island 
U  Cal  Irvine 
U  Cal  Berkeley 
Stanford  Univ 
U  Mass  Amherst 
Cornell  Univ 
U  of  No  Carolina 
U  of  Wisconsin 
U  of  Wisconsin 
Mass  Inst  Tech 
Harvard  Univ 
Stanford  Univ 
Mass  Inst  Tech 
Mass  Inst  Tech 
U  Cai  Berkeley 
U  of  Washington 
Harvard  Univ 
U  Cal  Berkeley 
Stanford  Univ 
Stanford  Univ 
Stanford  Univ 
Mass  Inst  Tech 
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Abler.  Michael  L. 

WI 

Univ  of  Wisconsin 

Genetics 

NC  State  Univ 

Achilles,  Geoffrey  C. 

MY 

Cornell  University 

Chemical  Engineering 

Carnegie  Mellon 

Aaams,  Karen 

CO 

Stanford  University 

Internationctl  Relations 

Harvard  Univ 

Aaier,  Jeffrey  D. 

OH 

Princeton  University 

Ma  t  hemat  i  cs /Al ge  br  a 

Univ  of  Chicago 

Alvarez,  Ramon  A. 

FL 

Duke  University 

Physical  Chemistry 

Columbia  Univ 

Anderson,  Douglas  K. 

UT 

Brigham  Young  Univ 

Sociology 

Univ  of  Wisconsin 

Anderson,  John  G. 

CA 

Brigham  Young  Univ 

Economics 

Harvard  Univ 

Anderson,  Karl  G. 

LA 

Louisiana  State  Univ 

Chemical  Engineering 

La  State  Univ 

Anderson,  Laura  M. 

OH 

Cal  Inst  of  Tech 

Mathematics/Algebra 

Mass  Inst  of  Tech 

Ando,  Matthew  A. 

PA 

Princeton  University 

Math /Geometry 

Mass  Inst  of  Tech 

Angelos,  Elisabeth 

Wl 

Univ  of  Wisconsin 

Theoretical  Physics 

Cal  Inst  of  Tech 

Anton,  Susan  C. 

CT 

U  of  Calif  Berkeley 

Anthropology 

U  Cal  Berkeley 

Archer,  Deborah  L. 

NJ 

Penn  State  Univ 

Microbi ol ogy 

U  of  No  Carolina 

Armstrong,  Elizabeth  A. 

KS 

Univ  of  Michigan 

Sociology 

U  Cal  Berkeley 

Ashley,  Miriam  A. 

KV 

Northern  Arizona  U 

Physiology 

U  Cal  Irvine 

Askew,  Ann  L. 

GA 

Brown  University 

Mathematics 

Cornell  Univ 

Auerbach,  Scott  M. 

Ny 

Georgetown  University 

Physical  Chemistry 

U  Cal  Berkeley 

Avery,  Christopher 

PA 

Harvard  University 

Mat hematics /Ops  Research 

Stanford  Univ 

Babson,  Eric  K. 

OR 

Cal  Inst  of  Tech 

Mathematics/Topology 

Mass  Inst  of  Tech 

Bacher,  Kenneth  L. 

CA 

U  of  Southern  Calif 

Electrical  Engineering 

Stanford  Univ 

Bacon,  Rebecca  A. 

IN 

Purdue  University 

Cellular  Biology 

Yale  University 

Baer f  John  M. 

MD 

Yale  University 

Developmental  Psychology 

Princeton  Univ 

Bahcall ,  Safi  R. 

NJ 

Harvard  University 

Theoretical  Physics 

Princeton  Univ 

Bain,  James  A. 

PA 

Univ  of  Pennsylvania 

Material  Engineering 

Cornell  Univ 

Bair,  Wyeth  D. 

PA 

Penn  State  University 

Computer  Science 

Cal  Inst  of  Tech 

Baker.  August  J. 

NH 

Columbia  University 

Economics 

Masd  Inst  of  Tech 

Baldauf,  John  E. 

TN 

VA  Poly  Inst  &  St  Univ 

Electrical  Engineering 

Univ  of  Illinois 

Baike,  Alejtander  A. 

CA 

Univ  of  Cal  San  Diego 

Computer  Science 

U  Cal  Berkeley 

Ball ,  Patrick  D. 

PA 

Columbia  University 

Sociology 

Harvard  Univ 

Barnett,  Elizabeth  M. 

MY 

Wesleyan  University 

Microbiology 

U  of  No  Carolina 

Bay*  Randy  S. 

WI 

Rose-Hulman  Tech  Inst 

Mechanical  Engineering 

Univ  of  Illinois 

Beisley.  Eric  D. 

MA 

Yale  University 

Ma  themat  ics/AIgebra 

Harvard  Univ 

Benatan,  Ethan  Joel 

PA 

U  Of  Cape  Town-S.Africa 

Biochemistry 

U  of  Pittsburgh 

Bennett.  Andrew  E. 

DC 

Wesleyan  University 

Physical  Chemistry 

U  Cal  Berkeley 

Bergengren*  Jon  C. 

FL 

San  Francisco  state 

Ecology 

U  Cal  Santa  Barb 

Berger*  Karen  H. 

OH 

Princeton  University 

Molecular  Biology 

Tufts  Sch  of  Med 

Berland,  Carolyn  R. 

MN 

Carleton  College 

Atomic  Physics 

Harvard  Univ 

Bertozzi,  Carolyn  R. 

MA 

Harvard  University 

Organic  Chemistry 

U  Cal  Berkeley 

Bharucha*  Kamal 

MY 

Brooklyn  College 

Organic  Chemistry 

U  Cal  Berkeley 

Bhatnagar*  Ranjit  S. 

CA 

U  of  Calif  Berkeley 

Computer  Science 

U  of  Pennsylvania 

Bickham,  Scott  R. 

IN 

Purdue  University 

Solid  State  Physics 

Cornell  Univ 

Billings.  Deborah  L. 

PA 

Univ  of  Pittsburgh 

Sociology 

Univ  of  P^j-chigan 

Bird,  Mark  D. 

VA 

Michigan  state  Univ 

Mechanical  Engineering 

Cornell  Univ 

Birkett.  Bruce  B. 

CA 

U  of  Calif  -  Berkeley 

Biophysics 

U  Cal  Berkeley 

Blaylock,  Richard  L. 

NY 

Yale  University 

Physical  Chemistry 

Stanford  Univ 

Blount,  Martha  M. 

CA 

Southern  OR  state  Col 

Experimental  Psychology 

U  Cal  Davis 

Bobbett.  James  E. 

NY 

SUNy  at  Buffalo 

Mechanical  Engineering 

Stanford  Univ 

Bock,  James  J^ 

OH 

Duke  University 

Atomic  Physics 

U  Cal  Berkeley 

Borden.  Douglas  L. 

CT 

Dartmouth  College 

Theoretical  Physics 

Harvard  Univ 

Borthwick.  David  R^ 

KS 

Princeton  University 

Theoretical  Physics 

U  Cal  Berkeley 

Bortner.  Donna  M. 

PA 

Penn  State  Univ 

Microbiology 

Duke  University 

Boschelli.  Louis  J. 

IL 

Univ  of  Illinois 

Chemical  Engineering 

Cal  Inst  of  Tech 

Bourquin,  Leslie  D. 

OK 

Oklahoma  State  Univ 

Nutrition 

Univ  of  Illinois 

Bowen,  David  C. 

CA 

Brown  University 

euro  science 

U  Cal  San  Fran 

Bowman »  Christopher 

I^^ 

Purdue  University 

Chemical  Engineering 

Purdue  University 

Boyland,  John  B . 

CA 

U  of  Calif  -  Davis 

Computer  Science 

U  Cal  Berkeley 

Bradshaw.  Lisa 

Ml 

Univ  of  Michigan 

Ecology 

U  Cal  Davis 

Braiterman.  Jared  I^ 

MD 

Harvard  University 

Anthropology 

U  Cal  Berkeley 

Brand.  Matthew  E. 

NY 

Univ  of  Chicago 

Computer  Science 

Mass  Inst  of  Tech 

Brandstein.  Michael  S. 

VA 

Brown  University 

Electrical  Engineering 

Mass  Inst  of  Tech 

Brecht,  Barbara  A. 

lA 

Iowa  State  University 

Cellular  Biology 

Iowa  State  Univ 

Brennan.  Theodore  D. 

MI 

Univ  of  Ffotre  Dame 

Inorganic  Chemistry 

Northwestern  Univ 

Brese.  Nathaniel  E. 

«o 

Northwestern  Univ 

Organic  Chemistry 

Arizona  St  Univ 

Brocknian.  Rebecca  A. 

WI 

U  Wise  Stevens  Point 

Biochemistry 

Univ  of  Wisconsin 

Brooks.  Dana  Henry 

PA 

Temple  University 

Electrical  Engineering 

Northeastern  Univ 
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appendix  a 
craduath:  fellowship  awards 

NEW  AWARDS  -  FfSe 


HOME 

BACCALAUREATE 

CHOSEN 

NAME 

STATE 

INSTITUTION 

FIELD 

INSTITUTION 

Brown,  Kichael  Edwards 

AL 

Princeton  University 

Astronomy 

U  Ccl  Berkeley 

Browne,  Elisabeth  A. 

KI 

Washington  University 

Industrial  Engineering 

Stanford  Univ 

Bruhn,  Laurakay 

CA 

U  Calif  Santa  Barbara 

Holecular  Biology 

U  Cal  San  Diego 

Buckser,  Andrew  S. 

NH 

Harvard  University 

Anthropology 

U  Cal  Berkeley 

Bulzacchelli.  John  F. 

NY 

Hass  Inst  of  Tech 

Electrical  Engineering 

Hass  Inst  of  Tech 

Burchard,  Julja 

OK 

Stanford  University 

Cellular  Biology 

Stanford  Univ 

Burwell,  Rebecca  D. 

MS 

Southern  Hethodist  U 

Experimental  Psychology 

U  of  No  Carolina 

Bus,  Ellen  S. 

CA 

Cal  Inst  of  Tech 

Earth  Science 

Univ  of  Arizona 

ButXer,  Karen  D. 

CA 

Harvard  University 

Economics 

London  Sch  Econ 

Byers,  Bruce  E. 

HO 

Univ  of  Hassachusetts 

Zoology 

Univ  of  Hass 

Calaprice,  Denise  A. 

NJ 

Harvard  University 

Biology 

Princeton  Univ 

Call,  Charles  T. 

TX 

Princeton  University 

Political  Science 

Stanford  Univ 

Campbell,  Sabine  P^ 

NY 

Cornell  University 

Anthropology 

Cornell  Univ 

Candell,  Lawrence 

NY 

Hass  Inst  of  Tech 

Electrical  Engineering 

Mass  Inst  of  Tech 

Cardon,  Zoe 

UT 

Utah  State  University 

Botany 

Stanford  Univ 

Carletta,  Jean  Carol 

NY 

Colgate  University 

Computer  Science 

Stanford  Univ 

Carletta>  Joan  E. 

NY 

SUHV  at  Buffalo 

Electronic  Engineering 

Carnegie  Mellon  U 

Carlisle,  Robert 

VA 

Cambridge  U  of  England 

Aeronautical  Engineering 

Univ  of  Virginia 

Carlson,  Virginia  A. 

HO 

Univ  of  Missouri 

Inorganic  Chemistry 

Univ  of  Illinois 

Carroll,  Sean  Kichael 

PA 

Villanova  University 

Theoretical  Physics 

Princeton  Univ 

Chamberlin,  Helen 

UT 

University  of  Utah 

Neuroscience 

Cal  Inst  of  Tech 

Chang,  Belinda  S, 

KJ 

Princeton  University 

Biology 

Harvard  Univ 

Chang,  Edward 

NY 

Brown  University 

Computer  Science 

Stanford  Univ 

Chen,  Daniel  X. 

CO 

Stanford  University 

Chemical  Engineering 

Univ  Of  Wisconsin 

Chen,  Panda  E. 

CA 

Hills  College 

Microbiology 

Univ  of  Cal  Davis 

Chenevert,  Janet 

TX 

Stanford  University 

Biochemistry 

U  Cal  San  Fran 

Cheng,  John 

OR 

Harvard  University 

History  of  Science 

U  Cal  Berkeley 

Chernew^  Kichael  E. 

PA 

Univ  of  Pennsylvania 

Economics 

Harvard  Univ 

Cherry,  Joshua  L. 

NY 

Cornell  University 

Biology 

Univ  of  Oxford 

Ching,  Lorilee  S.  L. 

HI 

U  of  Calif  Berkeley 

Bioengineering 

U  of  Washington 

Chomsky.  Harry  A. 

HA 

Harvard  University 

Hathemat  ics/Logic 

Mass  Inst  of  Tech 

Christensen,  Raymond 

NV 

Brigham  Young  Univ 

Political  Science 

Harvard  Univ 

Christeson.  Gail  L. 

KD 

Texas  AliM  University 

Geophysics 

Columbia  Univ 

Chu ,  David 

CA 

U  of  Calif  Berkeley 

Materials  Engineering 

U  Cal  Berkeley 

Ci3zek,  Paul  E. 

CO 

Colorado  Sch  of  Hines 

Solid  State  Physics 

Cornell  Univ 

Clark,  Ira  E. 

NY 

Harvard  University 

Genetics 

Hass  Inst  of  Tech 

Clark,  Sheila  S. 

CA 

U  of  Calif  San  Diego 

An  t  h  r  opo logy 

U  Cal  Los  Angeles 

Clay,  Karen  B. 

IL 

University  of  Virginia 

Economics 

Mass  Inst  of  Tech 

Clune,  Thomas 

AL 

Hass  Inst  of  Tech 

Theoretical  Physics 

Princeton  Univ 

Coakley,  Clint 

VA 

VA  Poly  Inst  &  State  U 

Statistics 

Penn  State  Univ 

Cockayne,  Eric  J. 

NY 

SUNY  at  Buffalo 

Theoretical  Physics 

Princeton  Univ 

Cocroft,  Reginald  B. 

VA 

Catholic  University 

Zoology 

Univ  of  Texas 

Cohen.  Dawn 

NY 

Columbia-Barnard 

Computer  Science 

Rutgers  Univ 

Cohen.  Gal  A. 

WI 

Stanford  University 

Physiology 

Yale  University 

Colby,  Jennifer  L. 

lA 

Carleton  College 

Molecular  Biology 

U  Cal  Berkeley 

Collins.  Carl  L. 

TX 

Texas  AfiK  University 

Optical  Physics 

Stanford  Univ 

Collins,  Li^a  A. 

OH 

Otterbein  College 

Analytical  Chemistry 

Ohio  State  Univ 

Comalander,  Donna  R. 

sc 

Furman  University 

Environmental  Engineering  U  of  No  Carolina 

Connor.  Adam  John 

IL 

University  of  Illinois 

Anthropology 

Penn  State  Univ 

Cooper,  Eric  Edward 

KS 

University  of  Kansas 

Experimental  Psychology 

Stanford  Univ 

Cordas,  Steven  G. 

HO 

University  of  Hissouri 

Industrial  Engineering 

Univ  of  Hissouri 

Cordis,  Katthew  H. 

NJ 

Bowdoin  College 

Organic  Chemistry 

Yale  University 

Corkill,  Jennifer  L. 

OH 

Rice  University 

Solid  State  Physics 

Cornell  Univ 

Cortese,  James 

NE 

University  of  Nebraska 

Experimental  Psychology 

Univ  of  Illinois 

Costes,  Constantine  N. 

AL 

Harvard  University 

Hathematical  Analysis 

U  Cal  Berkeley 

Cox.  Juliet  E. 

IN 

Rice  University 

Genetics 

U  Cal  Berkeley 

Cox,  Keith  Alan 

TX 

"I'exas  AfiH  University 

Electrical  Engineering 

Mass  Inst  of  Tech 

Craig,  Carole  Anne 

TX 

University  of  Texas 

Electronic  Engineering 

Stanford  Univ 

Craig,  Gordon  Samuel 

AZ 

Stanford  University 

Chemical  Engineering 

Mass  Inst  of  Tech 

Crespi,  Vincent  H. 

HA 

Hass  Inst  of  Tech 

Theoretical  Physics 

Stanford  Univ 

Crooks,  Geoffrey  B. 

NE 

University  of  Nebraska 

Experimental  Psychology 

U  Of  No  Carolina 

Culjak,  Kiriam  S. 

CA 

U  Calif  Santa  Barbara 

Economics 

Stanford  Univ 

Cullen,  Kichael  J. 

WI 

Harquette  University 

Mathematics 

U  Cal  L05;  Angeles 
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HOME 

6 ACCA  LAUREATE 

CHOSEN 

«AME 

STATE 

INST ITUTION 

FIELD 

T  BT^  rp  T  rpi  irp  T  fWM 

INSTITUTION 

Gulp.  Patricia  A. 

CA 

U  or  Caiir  San  uiego 

Mol  Gcular  Blolo^ 

Mass  Inst  of  Tech 

Curley ,  RODCrt  H  * 

WA 

Univ  of  Paget  Sound 

Theoretical  Physics 

Princeton  Univ 

uucreii ^  will latn  u  + 

TX 

Cal  Inst  of  Technology 

Molecular  Biology 

Mass  Xnst  of  Tech 

Dauber^  Susan 

NJ 

Johns  Hopkins  Univ 

Sociology 

Johns  HopKins  u 

V/i 

ruruu  c  um  VBFSx  ty 

L^nemicai  dngineermg 

f  a              ^  A    M  A  1  1  An    1 1 

L^x^negie  neiion  u 

Davidson^  Douglas  Ross 

VA 

Princeton  Uni versi ty 

1  theoretical  rnysics 

Harvard  Vni v 

MO 

tmory       j. v  ct&x  ^y 

poli  t ical  Science 

1 1    r^a  1      11  AtIt  A  1  AU 

u  k^ax  ocrnexey 

Davis '  u60E E rcy  narn 

nU 

uuKe  unx ver  9x  k y 

Mathematics 

New  York  Univ 

ua VI 9  ^       c  ul cl a  uynne 

Un 

u  doutnern  mssissippx 

pioiecuiar  oioiv^jy 

/'^l^  4  A              ^  -9  ^  ^       1  In  ^  TT 

tinio  A  t  a  t  e  univ 

ae  oOOr  *  PeCer 

LIT 

rrxnceton  unive^si ty 

M  -9  ^  h        ^  ^    ^  ^1     Anal  V  a  1  Ce 

PI  at  nema  t  icai  /in^xys^a 

V  STTTnTn  lln-^TT 

natvotu  univ 

CieUnarnis^  nicnsra  i^. 

MO 

D    At^in    lln'jv'-ffd'pA'j  ^  u 

or own  unx ve  rsx  t  y 

tirganic  ujicmi  s  t  ry 

^^A  111  tn'h  lln-^TT 

L^iumuia  univ 

mt 

M    j-rh  'ji^an    'C^n^A    1  In  tt 

nxCiixgdn  ototv  unxv 

M  ^        aVs^  a1  a^^t 

n  X  c  i  u  ux  v±  vgy 

1  In    TT    A  F    tJ4  ^j-rAn  b-'^  n 

unx v  u  [  wf  1  ficonsxn 

An  An  n  A  t  n       Ti  1 1     .&   ^  -^n  .b-p 

nA 

u        L^ai  X  r  dan  t  a  L^ruz 

nx9to£^y  ot  science 

II  aF    P^nn svltfanT  a 
\j  vt  rcnnsyxvsnxo 

"^.b  "pn      fe  fe     A         &          V  r  t 

ueFnuUF^p   nuoy  r  > 

II    aF            1  -J         Da  i-tr  a  1  aU 

u  OE  uai It  oerneiey 

Hi  oc  h  cmi  s  t  r  y 

L^l  ins  t  or  1  ecn 

Deutscd^  Jatn&s 

n  T 

Kir 

Harvard  University 

Anthropology 

Univ  of  Caitibrii^ge 

ucwey  p    1 OFin  m les 

Ml 

um versx  ty         rixcdx  ga  n 

^nvf^gcinxc  k^iicmx  s  t  £^y 

1 1    Ha  1     DATtr  a  1  au 

u  ^ax  oerneiey 

MA 

Ua  A  1  aU  an     1  In  4  tta't b-'^ 

Hcsxeyan  un^versx  ty 

r*A  1        aT  D'^aIa rrv 
L^vxxuxar  oxoxo^j 

1  In  4  TT      AF       C^fx  1  A-^^  i^A 

univ  or  uoioracio 

Di  &tsc)i& '  Laura  J  * 

Un 

u  OE  caiir  oerKeiey 

Chemical  Engineering 

U  Cal  Berkeley 

ui  ^fticu  w   D  cr       u  + 

in 

xU 

ix^^nxty  un^wr^xty 

riiy 9x  c  ax       cinx  5 1  ry 

II   Hal    QatUbI  Au 

u  L^ax  Dcrnexcy 

Dixon^  Mark  D+ 

In 

Iowa  State  Uni versi  ty 

Ecology 

u  L^i  oerKeiey 

Do  ate  *  Pat  r  i  ci  a 

n  V 

uarcnioutn  L^iiege 

Ecology 

II    aF    Ua c h'j  n f*r ^ An 

u  V [  Ha^nxng  t vn 

Dona  tiu&  *  Ei  Ic  &n  Mari  g 

Un 

unio  dtace  uni v€ rs i ty 

r  sy  c  n  0 1  oyy 

U  Cal  Berkeley 

uDux  cy  ^  A  aniU9i  a  > 

1  exa  9  n vM  un  i  ve  r  s  1 1#  y 

k^ofnpu  t      ;>c  1  enc  e 

II              1      DatIfaI  Ajmw 

u  KJa  1  D  er  K  ei  ey 

Dut)&rs  t  Gi  n  w  Laura  J  * 

N  J 

D       n  ^  ^  ^  An     1  In    If  A  T  C     ^  V 

It  rincc  ton  unx  vet&x  ty 

dvci ai  science 

1 1    A  F    "n-dn  n^fvrl  TT^n  4  a 

u  or  jreniiay  1  vania 

Fill  A 1  dvr  C'r-aC^iiC 

uuux t=y w  Cira^^u? 

J  ai e  unx  ver 9  X  t  y 

u  cn  t  X  cs 

V  -9  1  A     1  In     TT  At-C 

J  ax  c  unx vers  x  ty 

u  or  uai 1 r  oernsiey 

G  eop  hy s  i  c  s 

Harvard  Univ 

1  c  An       T  TV       T A      T  a- v  IL 

T  A 

T  ^  hLi*  AC  ^  AT  n    1  In    TT  At        ^  v 

n V £^  t  iiw c9 1      n  unxvc^f^sx  ty 

TT    T An  tnA  n  ^  A  1     IT  n  -  j  n        t    n  n 

nnvi ronmen  tai  dngin  e?r ing 

[*iass  xnst  or  TGCti 

^e\  \  -m  n       Aar  nn  -C 

Ciul  In  ^    naf^Dn  ^  + 

CA 

D  T    n  .^.A  ^  An     IIt'i'^ttAtc*'^  ^  v 

It  ri nee  ton  un  x  vctsx  t  y 

F^rtnAhn 

CiCDnuniX 

Iri  a  o*  a     T  n  c  ^    a  F    T  a.^  h 

naas  xnst  OE  lecn 

■b  L  &              '  V- V-l-i  p       TV?  Utf           S  + 

PA 

Ta    ^aIIa    I  In  '1  tf  AT       t  u 
ItfO             ±c    Unx  Vc£^&x  t  y 

P  K  a  Tm  A    A 1  A  fTV 

r^Avn  All    1  In  T  \r 
k^v-Lncxx  unxv 

KS 

llnitfATSI  tu  If-anCaB 

ui-ix  vcxax^j^    ul    ^  an 

F  1  Ar^  h  T^  r^a  1    Fnrti  np^i^i  nrt 
cxectrxcax  Ciitgxitccx  xitg 

nass  xnst  u t   i ec[i 

fTan/n  rd  IJni  t/ Arai  t  v 

■I  Lw  C  V      XW     '^-l-iXV      X  -B-  X  ^  V 

P'hvBl  -fQ 
^  *  1  y  A  X  ^  a 

II   Ha  1  R^i-Ua1 

U    k^aX  DVtHcXCy 

KI 

ui-ix  V  cxs-x^^           rixcilx  gcin 

1  McOX^C^  t  XCoX       |iy  aX 

^ An  FnT^    1  In  T  \r 

otdnLotu  unxv 

Emberlind.   Geoffr^v  A 

CA 

n9£^Va£^U   u**x  V  cx  ^x  ^  y 

Ar-fh^Al  Amj 

nx  ^  *  1  ^  UX  jr 

1  Ini  t/  fi  F  Mt  -t^Kt  rtn  n 
ui-ixv  i_f  1.  nxdixgtin 

lA 

II  nf        1  i  f   R^i-UaI  Av 

U         L             X  X -k  D^SXnCXCjf^ 

ux  J  J  y  UX  A  ^  X  ^#-3 

II     r^-B  1      DATtrAl  Air 

V  L^ax  ovrnexvy 

Espeset^h^  Amy  S> 

KD 

1  In  S  u  Ar t  V  of  I7i  r rti  n^  n 

Ui-IX  V  ^X  BX^jf  VXX^Xi-IXO- 

Mt  fTAhi  A 1  AfTV 
nx    X  uu  X  V  X 

II   aF    Ha   r^a  m  linn 

\J    v-k     i^v  WAXUXXi-la 

FL 

1  In  S  tf          U  AQ  t  FlnrSdn 

P'hu^  1  -T*  A 1     r^h  AtnS  C  ^  TV 

IT  i      x^rQx   kjicinx    t  ty 

1  In  1  TT    A  F    M    n  n  A  c  A.  ^  -9 

unxv  o  t  piinn  Gsot  a 

Et ter     Robert  G 

TN 

II  rtf  Nm~  t  h  f^a  rft  1 1  n  a 

V    V  L    1^  vx  ^  *  1    wa  X  V  X  X  -i-i  a 

AnthrAir»Al  Afiv 

ru-i  ^  VIX  U^UX  T 

1 1   f^a  1     R  AtIf  A 1  AU 

FiiKantr      r^hr^  Qtnnh^r  F 

FL 

DiiIta   llniu^reS  tv 

G  AA  1  AfTV 

'n  11  If  A      1  In  i  TT  At  A  4  ^  TT 

uuKc  unx  vera  X  t  y 

Ftf  An  Q      Ki~  ^  ^  1 1  ft 

FL 

FrrA'ru    llnit/ATQl  tv 
tmo ty   u**x  vex  s-x  ^  J 

An  ^  Ktafia  1  AfTV 
rUi  til  tO|if  O  X  O 

1  In  S  tf    aF    r^Ki  r^a  riA 

unxv  vL  k^iixcago 

ti*u  An4  An      TaF  f  r  av  U 

WA 

M-a  s  0    Ync^    aF  TAj-rh 

na9s  ^n?  t  w  i 

^  iicor^  t  xcox  r  iiy?  xcs 

Harvard  Univ 

F^u^r  a  Ar  t           ^  Lvnn 

WY 

1  Ini  u^rftitv           Uvnm  i  Tin 

F 1  t^f  ^  TT  -f^a  1     F^  m  nA^Ti  njr 

CiX          ^  X  X\#"C1X     Cil-l^  Xi-ICC^X  Xi-IU 

1  In      TT      AF      C*-^  1                 TT'j  c 

unxv  u[  L^ax  uavxs 

Ctt  A'r  A-  ^  ^         M  a.  ^  ^  t\Af^i  T 

MA 
nn 

Um versi  ty  of  Michi  gan 

Ciiectricai  migineering 

U  Cal  Los  Angeles 

At^'i  4  an  qIf  '1        T     e  -9  A 

MD 

T           r  A  1  A      ^^A.  1   1  A  nA 

idOyoi  0  k^ox  X  ege 

noiecuiar  oioiogy 

nass  ins  t  oe   i ecn 

t?ann  'jn<-t       Cl-vn^-^    U\rnn  a 

ronnin^^    CillnOr  nynnv 

WA 

Oberlin  Col lege 

Biology 

Harvard  Univ 

un 

Miami  Uni v  er si  ty 

Ki  c  rob  1  o  1  o  gy 

Harvard  rVea  Sen 

rauman^  c.ric  o  + 

mt 
Plx 

Um V  crs  1  ty  of  Michi  gan 

Biocheml stry 

u  uai  San  r  ran 

Ml 

Univ  of  Massachuse 1 1 s 

Neu  roscience 

Yale  University 

rcionian^  ^anara  r> 

MT 

Ml 

Uni versi  ty  of  Michigan 

Electrical  Engineer^ing 

Univ  of  Michigan 

reng*  JOmnaCnan  ^  * 

L^n 

If  Attt-9^^      lln-^TT At C  4  ^ U 

na  rvaru  uni vers i ty 

Theore tical  Physics 

1  1                   1         R  A.vt>-  A.  1    MB  p 

u  uai  oerKeicy 

F'l  At      T'l        t  Ku  F 

1  In      TT  A  Ta       ^  IT      A           T  ^  -a  h  A 

uni vers i ty  oe  lua  no 

Agronojny 

Oregon  State  Univ 

n  nnsr  ty  >   L^as^y  n  > 

T  T 
lid 

Um versi ty  of  Ch icago 

E  n  t  omol ogy 

uorneii  univ 

Fi$her>  Danic^l  R* 

D'T'j  T-t  j-rA^  An     1  lis  4  ttAti^ 

It  r xucQ  tun  unx  wrsx  ty 

Neur osci  encG 

IUlAr>«     Tn<^^     aP  TAi-rh. 

Mass  inst  OE  lecn 

F^  Qh^r       ancv  A 

Pr  S  nf A  t An  Urtiu^rfti  tv 

Ph  y s  i  c  al  Cliem  i  s  t  r y 

^  t  AnF  Ar  d   1  In  S  u 

Fisher,  Sara  E. 

IN 

Purdue  University 

Economics 

Kass  Inst  of  Tech 

Fiske,  peter  S. 

MD 

Prir.ceton  University 

Geology 

U  Cal  Los  Angeles 

Flatte.  Klchael  E. 

CA 

Harvard  University 

Theoretical  Physics 

U  Cal  Berkeley 

Fleeson,  William 

University  of  Wisconsin 

psychology 

Univ  of  Michigan 

Fong.  Andrew 

AR 

Rhodes  College 

Analytical  Chemistry 

U  of  Ho  Carolina 

Fontenot,  Kevin  J* 

TX 

Texas  A&M  University 

Chemical  Engineering 

Georgia  Tech 

Ford,  Benjamin  J, 

m 

New  College  -  S  Fla  U 

Ma thema t ics / Al gebr a 

Univ  of  Oregon 

Fortun^  Michael  A. 

PA 

Hampshire  College 

History  of  Science 

Harvard  Univ 

Fowler.  John  E. 

GA 

University  of  Georgia 

Genetics 

U  Cal  Berkeley 

Fox.  Douglas  J' 

FL 

University  of  Houston 

Engineering 

Penn  State  Univ 

A-ll 
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France,  Marcia  B, 

IL 

Mass  Inst  of  Tech 

Organic  Chemistry 

Yale  University 

Freeman,  Louise 

TN 

Einory  University 

Neuroscience 

U  Cal  Berkeley 

Fuchs^  Daniel 

IN 

Princeton  University 

Political  Science 

Stanford  Univ 

Fuchs,  Jacqueline  L. 

CA 

U  of  Cal  Los  Angeles 

Linguistics 

U  Southern  Calif 

Fullenkamp,  Connel  R. 

SD 

Michigan  State  Univ 

Economics 

Harvard  Univ 

Gaffen.^  Sarah  L. 

VA 

Carnegie  Mellon  Univ 

Molecular  Biology 

U  Cal  Berkeley 

Gaidos.^   Eric  J. 

OR 

Cal  Inst  of  Tech 

Aeronautical  Engineering 

Mass  Inst  of  Tech 

Gates ^  David  A, 

CA 

Cal  Inst  of  Tech 

Electrical  Engineering 

U  Cal  Berkeley 

Gaulding,  Jill  Renee 

WA 

nass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Geddis,  Donald  F, 

CA 

Stanford  University 

Computer  Science 

Stanford  Univ 

George..  Robert  E. 

OH 

Wittenberg  University 

f^athematics/Statistics 

Ohio  State  Univ 

Gerald,  James  \, 

MS 

Univ  of  Mississippi 

Electrical  Engineering 

Syracuse  Univ 

Gerber,  Alan  S, 

OH 

Yale  University 

Economics 

Mass  Inst  of  Tech 

Geschwind ,  Carl-Henry 

NC 

Duke  University 

Geology 

U  Cal  Santa  Cruz 

Gibson..  Michael  S* 

CA 

Stanford  University 

Economics 

Harvard  Univ 

Gingerich ,  D .  Pierre 

VA 

Swarthmore  College 

Ecology 

Cornell  Univ 

Glass..  Susan  J^ 

NY 

Duke  University 

Genetics 

Mass  Inst  of  Tech 

Glassman,  Timothy  E. 

NY 

SUMY  at  Buffalo 

Inorganic  Chemistry 

Mass  Inst  of  Tech 

Gleicher,  Faith  H. 

NY 

Yale  University 

Social  Psychology 

Ohio  state  Univ 

Glickstein.  Lisa  J. 

NY 

Cornell  University 

Microbiology 

Cornell  Univ 

Glim..  Stephen  M. 

Princeton  University 

Computer  Science 

nass  Inst  of  Tech 

Gloss,  Lisa  t^* 

MI 

Michigan  State  Univ 

Biochemistry 

Mass  Inst  of  Tech 

Glueck,  Daniel  S. 

OH 

Harvard  University 

Atomic  Physics 

U  Cal  Berkeley 

Gluhoski,  Vicki  Lee 

PA 

Univ  of  Pennsylvania 

Psychology 

U  of  Pennsylvania 

Gnanadeaikan ,  Anand 

NJ 

Princeton  University 

Oceanography 

Mass  Inst  of  Tech 

Gold,  David  Mark 

CO 

University  of  Colorado 

Engineering 

Mass  Inst  of  Tech 

Goldman..  Charles  A. 

NJ 

Mass  Inst  of  Tech 

Economics 

Stanford  Univ 

Goldsmith..  Morris  B. 

VA 

U  of  Cal  Los  Angeles 

Experimental  Psychology 

Carne£*le-Mellon  U 

Golowich..  Steven  E, 

KA 

Cornell  University 

Theoretical  Physics 

Princeton  Univ 

Gooch.  Carl  F. 

MO 

Rice  University 

Aeronautical  Engineering 

Stanford  Univ 

Goodson,  Holly  V* 

IN 

Princeton  University 

Biochemistry 

U  Cal  Berkeley 

Gordon..  Carl  Lee 

IN 

Harvard  University 

Biophysics 

Harvard  Univ 

Gordon..  Dana  M. 

CA 

U  of  Cal  Los  Angeles 

Organic  Chemistry 

Yale  University 

Graves..  Kenneth  A, 

TM 

Mass  Inst  of  Tech 

Computer  Science 

U  Cal  Berkeley 

Greenberg..  Stacey  A. 

CT 

Vassar  College 

Ecology 

Princeton  Univ 

Greene..  Spencer  H. 

TX 

Rice  University 

Electrical  Engineering 

Stanford  Univ 

Greene..  Steven  B, 

MD 

Yale  University 

Experimental  Psychology 

Stanford  Univ 

Greenwood,  Anders  C. 

CO 

U  of  Calif  Berkeley 

Molecular  Biology 

Yale  University 

Grieneisen..  Michael  L. 

PA 

Shippensburg  Univ 

Biology 

U  Cal  Berkeley 

Grochocinski ..  James  M. 

IL 

University  of  Illinois 

Theoretical  Physics 

Princeton  Univ 

Groh,  Jennifer  M. 

VT 

Princeton  University 

Neuroscience 

Johns  Hopkins  U 

Grote^  Eric  A» 

IL 

Mass  Jnst  of  Tech 

Biochemistry 

U  Cal  San  Fran 

Gyugyi..  Paul  J^ 

PA 

Penr  i;tate  University 

Electrical  Engineering 

Mass  Inst  of  Tech 

Haack,  James  A^ 

lA 

University  of  Iowa 

nechanical  Engineering 

Univ  of  Iowa 

Haak,  Cristopher  A. 

m 

Purdue  University 

Chemical  Engineering 

Univ  of  Mass 

Hack,  Mace  A, 

CT 

Princeton  University 

Zoology 

Cornell  Univ 

Haidt,  Jonathan 

NY 

Yale  University 

Social  Psychology 

U  of  Pennsylvania 

Hall^  David  Uayne 

NC 

Rice  University 

Zoology 

Duke  University 

Halliburton.  Michael  C, 

TN 

Memphis  State  Univ 

History  of  Science 

Univ  of  Wisconsin 

Hamkins,  Joel  D. 

MI 

Cal  Inst  of  Tech 

Mat  hemat  ics /Logic 

U  Cal  Berkeley 

Hammes..  Sharon  L. 

NY 

Princeton  University 

Physical  Chemistry 

U  Cal  Berkeley 

Harris,  Eva 

NY 

Harvard  University 

Biochemistry 

U  Cal  Berkeley 

Hartley..  Dana  E. 

CA 

U  of  Cal  Los  Angeles 

Analytical  Chemistry 

U  Cal  Los  Angeles 

Haskell,  Paul  E. 

NJ 

U  of  Calif  Berkeley 

Electronic  Engineering 

U  Cal  Berkeley 

Hauser,  John  R^ 

NC 

North  Carolina  State 

Computer  Science 

Univ  of  Colorado 

Hayashibara.  Kathleen 

CA 

Cal  Inst  of  Tech 

Organic  Chemistry 

Harvard  Univ 

Hayob..  Jodie  L. 

KS 

University  of  Wisconsin  Geology 

Univ  of  Michigan 

Heffernan,  Paul  J. 

NC 

Duke  University 

Mat hemat ics /Ops  Research 

Cornell  Univ 

Heirich,  Alan  B. 

Ml 

University  of  Michigan 

Computer  Science 

U  Cal  San  Diego 

Helsel,  Mark  P. 

MT 

Univ  of  Pennsylvania 

Mechanical  Engineering 

U  of  Pennsylvania 

Henke..  Christina  M. 

PA 

Penn  State  University 

Molecular  Biology 

Penn  State  Univ 

Henthorn.  Karla  S. 

IL 

William  &  Mary  Coll 

Genetics 

Univ  of  Michigan 

Heppell..  Kevin  G. 

OR 

U  Of  Calif  Berkeley 

Electrical  Engineering 

Mass  Inst  of  Tech 

Hergenrother..  John  M, 

NJ 

Princeton  University 

Solid  state  Physics 

Harvard  Univ 

Herrick.  Jeffrey  E. 

OH 

Swarthmore  College 

Soil  Science 

Ohio  State  Univ 
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Heuss-LaRoBa .  Kathleen 

IN 

Purdue  University 

Biochemistry 

Purdue  University 

Hlcke,  Brian  J. 

CA 

U  of  Cal  Los  Angeles 

Cell  Biology 

Univ  of  Colorado 

Hickman,  Daniel  A. 

IL 

lowti  State  University 

Chemical  Engineering 

Univ  of  Minnesota 

Hinds,  David  A. 

IL 

University  of  Chicago 

Biochemistry 

Stanford  Univ 

nines,  Anne  E. 

CO 

Boston  University 

Bioengineering 

Case  Western  Rsv 

Hirata.  David  H. 

MD 

Drew  University 

Ecology 

Brown  University 

Ho^  Francis 

HI 

Cal  Inst  of  Tech 

Optical  Physics 

Stanford  Univ 

Ho^  Minnie 

IL 

Princeton  University 

Electrical  Engineering 

Stanford  Univ 

Ho,  Nan 

TN 

Stanford  University 

Cellular  Biology 

U  Cal  San  Fran 

Hodgdon,   Jennifer  A. 

WA 

Univ  of  Washington 

Solid  State  Physics 

Harvard  Univ 

Holcoinb.  Tyl^r 

TX 

University  of  Texas 

Chemical  Engineering 

Cal  Inst  of  Tech 

Hollingshead^  James  R. 

CA 

Stanford  University 

Int er national  Relations 

U  Cal  Berkeley 

Homiller,  Stephen  J. 

GA 

Georgia  Inst  of  Tech 

Mechanical  Engineering 

Georgia  Tech 

Horita,  David  A< 

WA 

CarXeton  College 

Physical  Chemistry 

U  Cal  Berkeley 

Horvath^  Martin 

MA 

Brown  University 

Biochemistry 

U  of  Washington 

HC'Fwat.  Waldemar  P. 

IL 

Mass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Howard,  Beth  A, 

PA 

Univ  of  Pittsburgh 

Economics 

Univ  of  Chicago 

Hsieh.  Wilson  C, 

NY 

Mass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Huff,  Richard  A, 

CA 

U  of  Calif  Santa  Barb 

Computer  Science 

Carnegie  Mellon  U 

Huffman,  x*aree  M, 

KS 

Texas  A£M  University 

Microbiology 

U  Cal  Berkeley 

Huffman,  Scott  B. 

PA 

Carnegie  Mellon  Univ 

Computer  Science 

Stanford  Univ 

Hull,  Christopher  D, 

CA 

U  of  Calif  San  Diego 

Electronic  Engineering 

U  Cal  Berkeley 

Humphries^  John  W. 

TX 

Texas  A&M  University 

Civil  Engineering 

Univ  of  Colorado 

Hung,  Deborah  T. 

IL 

Harvard  University 

Organic  Chemistry 

U  Cal  Berkeley 

Hunt,  Elizabeth  E. 

IN 

Indiana  University 

History  of  Science 

U  of  Pennsylvania 

Hur,  Sun  H. 

TX 

University  of  Texas 

Aeronautical  Engineering 

Stanford  Univ 

Hwang.  Jack  Y< 

CR 

U  of  Calif  Berkeley 

Chemical  Engineering 

Cal  Inst  of  Tech 

Hag,  Lawrence  L, 

OH 

Univ  of  Philippines 

Molecular  Biology 

Harvard  Univ 

Ireland,  Peter  N« 

MA 

University  of  Chicago 

Economics 

Univ  of  Chicago 

Iwata,  Lord 

CA 

Univ  of  Southern  Calif 

Physical  Chemistry 

Cornell  Univ 

Jacobs.  Marc  D, 

TX 

Rice  University 

Biochemistry 

Mass  Inst  of  Tech 

Jacobs.  Marc  D, 

HE 

Stanford  University 

Genetics 

Univ  of  Cambridge 

Jacobson,  Stuart  A. 

NY 

Princeton  University 

Mechanical  Engineering 

Stanford  Univ 

Jane,  James  W, 

MO 

U  Maryland  Bait  County 

Biochemistry 

Univ  of  Wisconsin 

Jaramillo.  Narcisco  B. 

CA 

Univ  of  Notre  Dame 

Computer  Science 

Stanford  Univ 

Jefferson.  George  J. 

PA 

University  of  Delaware 

Mechanical  Engineering 

Univ  of  Delaware 

Jenkins.  Jon  M, 

FL 

Georgia  Inst  of  Tech 

Electrical  Engineering 

Georgia  Tech 

Jennings,  James  S. 

NJ 

Cornell  University 

Computer  Science 

Cornell  Univ 

Jockuscn,  William  C. 

IL 

Car let on  College 

Mathemati  cs/Algebra 

Princeton  Univ 

Johnson,  Erik  A. 

IL 

University  of  Illinois 

Aeronautical  Engineering 

Univ  of  Illinois 

Johnson,  Robert  D. 

NY 

Cornell  University 

Chemical  Engineering 

Cal  Inst  of  Tech 

Jones,  Charles  E. 

WI 

Stanford  University 

Geochemistry 

Harvard  Univ 

Jones,  Jason  A. 

PA 

Penn  State  University 

Mat  h  emat  ic  s / A 1 geb r a 

Yale  University 

Jones,  Laura  E. 

CA 

U  of  Calif  Riverside 

Geophysics 

Mass  Inst  of  Tech 

Junk'  Thomas  R. 

IL 

Mass  Inst  of  Tech 

Particle  Physics 

Stanford  Univ 

Kaemingk,  Kristine  L. 

CO 

Metropolitan  State  Col 

Experimental  Psychology 

Univ  of  Arizona 

Kalb,  Jeffrey  C< 

MA 

Rensselaer  Poly  Inst 

Materials  Engineering 

Rensselaer  Poly 

Kamien,  Randall  D< 

IL 

Cal  Inst  of  Tech 

Theoretical  Physics 

Harvard  Univ 

Kanaga.  Brian  W. 

CO 

Johns  Hopkins  Univ 

Mat  hema  t  ics/Topology 

Princeton  Univ 

Kantor.  Ronald  M. 

NY 

Princeton  University 

Theoretical  Physics 

Stanford  Univ 

Karagueuzian.  Dikran  B* 

CA 

Stanford  University 

Mathematics 

Princeton  Univ 

Karlstrom.  Rolf  0. 

AZ 

Northern  Arizona  Univ 

Molecular  Biology 

Univ  of  Utah 

Karttuneti,  Jaana  T, 

TX 

Harvard  University 

Cellular  Biology 

U  Cal  Berkeley 

Keck,  Canada  K. 

TX 

Texas  Tech  University 

Sociology 

Ohio  State  Univ 

Keeney,  Scott  N. 

MD 

Va  Poly  Inst  &  St  U 

Biochemistry 

U  Cal  Berkeley 

Kelly,  Julia  Ann 

CR 

U  Calif  Santa  Barbara 

Microbiology 

U  of  Washington 

Kessler.  Daniel  P. 

MA 

Harvard  University 

Economics 

Mass  Inst  of  Tech 

Khuri-Makdisi.  Kamal 

HC 

Yale  University 

Mathemat  ics/Algebra 

Harvard  Univ 

Kim,  Hidong 

MI 

Oberlin  College 

Physical  Chemistry 

Harvard  Univ 

Kimoto.  Paul  A. 

CA 

Oberlin  College 

Theoretical  Physics 

Harvard  Univ 

King,  Tracy  H. 

NY 

Mass  Inst  of  Tech 

Linguistics 

Mass  Inst  Of  Tech 

King,  Valarie  E. 

NJ 

Rutgers  University 

Sociology 

U  of  Pennsylvania 

Kiorpes.  Stephen  T, 

NY 

University  of  Wisconsin  Geochemistry 

U  of  Washington 

Kirby,  Carl  Scott 

HC 

Univ  of  North  Carolina 

Geochemistry 

Va  Tech  Univ 

Klecan.  Lindsey  0* 

FL 

Duke  University 

Economics 

Mass  Inst  Of  Tech 
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Klimko.   Peter  G. 

OH 

Ohio  State  University 

Organi c  Chemistry 

Texas  AGM  Univ 

KnowIeS'-  Lauren  A. 

CA 

Univ  of  Southern  Cal 

Genetics 

U  Cal  Berkeley 

Knox.  John  A. 

AL 

U  of  Alabama  Birmingham 

Meteorol ogy 

Univ  of  Wisconsin 

Kolin.  Peggy  J , 

CA 

U  of  Calif  Berkeley 

Bi  och  emis  try 

Mass  Inst  of  Tec^ 

Kornegav-  Janet  Rene 

OR 

Lewis  and  Clark  Coll 

Cellular  Biology 

Stanford  Univ 

Koski.  Gary  Kevin 

OH 

Kent  State  University 

Microbiology 

Johns  Hopkins  '^ed 

Kossler.  Daniel  P^ 

MO 

Harvard  University 

Economics 

Mass  Inst  of  Tech 

Krause.  Karl 

IL 

University  of  Illinois 

Chemical  Engineering 

Univ  of  Minnesota 

Krieger*  David  B, 

NE 

Drake  University 

Geophysics 

U  Cal  Los  Angeles 

Kudla.  Arthur  J* 

MI 

Kalamazoo  College 

Pharmacology 

Harvard  Univ 

Kuehmann.  Charles  Jay 

A2 

Arizona  State  Univ 

Materials  Engineering 

Arizona  State  U 

Kulick'-  Jonathan  David 

DC 

Swarthmore  College 

Mechanical  Engineering 

Stanford  Univ 

Kuske.  Rachel  Ann 

WI 

U  of  Wise  Green  Bay 

Mathematics 

Northwestern  Univ 

LaChapelle.  Francis 

OR 

Willamette  College 

Social  Science 

Stanford  Univ 

Laibson.  David  I. 

PA 

Harvard  University 

Economi cs 

Mass  Inst  of  Tech 

Langston.  Nancy  Ellen 

MD 

Dartmouth  College 

Zoology 

U  of  Washington 

Larudee,  Mehrene  Emma 

Ml 

U  of  Calif  Berkeley 

Economics 

Univ  of  Mass 

LaSalle,  Janine 

VA 

Randolph -Macon  College 

Microbiology 

Harvard  Med  Sch 

Lasko*  Daniel  R. 

IL 

Rice  University 

Bioengineering 

Mass  Inst  of  Tech 

LeDeaux,  John  Robert 

VA 

University  of  Virginia 

Genetics 

Mass  Inst  of  Tec^ 

Lederer.  Anne  Labarr 

m 

Columbia  University 

Developmental  Psychology 

U  of  Penns/lvania 

Lee*  Christopher  J. 

CA 

Harvard  University 

Biophysics 

U  Cal  San  Fran 

Lee,  Karen  Ko-Chia 

IL 

Mass  Inst  of  Tech 

Chemical  Engineering 

Univ  of  Minnesota 

Lee*  Kevin  John 

OH 

University  of  Michigan 

Molecular  Biology 

Mass  Inst  of  Tech 

Lee,  Timothy  Jerome 

CA 

U  of  Calif  Berkeley 

Computer  Science 

U  Cal  Berkeley 

Leo,  John  Garrett 

IN 

Mass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Lepson,  Jaan  Kaimanu 

HI 

Princeton  University 

Zoology 

Univ  of  Hawaii 

Leroy*  Stephen  Sylvain 

VA 

Cornell  University 

Meteorology 

U  of  Washington 

Lewis*  Richard  L. 

FL 

Univ  of  Central  Florida 

Computer  Science 

Carnegie -Mel Ion  U 

Lewis*  Steven  Paul 

IL 

University  of  Illinois 

Optical  Physics 

Stanford  Univ 

Liao,  Lushalan  Boy-Yu 

CA 

Cal  Inst  Of  Tech 

Physics 

Harvard  Univ 

Lieberinan,  Robert  C. 

MA 

Yale  University 

Political  Science 

Harvard  Univ 

Lim,  Nancy  Lee 

CA 

Univ  of  Calif  Berkeley 

Mathematical  Analysis 

New  York  Univ 

Lin,  Ann  Chih 

NJ 

Princeton  University 

Political  Science 

Univ  of  Chicago 

Listg^rten,  Sheralyn 

PA 

Univ  of  Pennsylvania 

Computer  Science 

Stanford  Univ 

Lofgren,  Brent  Melvin 

MN 

Augsburg  College 

Atmospheric  Science 

Princeton  Univ 

Longin*  Teresa  Lynn 

WA 

Ithaca  College 

Physical  Chemistry 

U  Cal  Berkeley 

Looper.  Matthew  George 

MO 

Duke  University 

Genetics 

Cornell  Univ 

Lopez 'Matalobos^  Manuel 

FL 

Harvard  University 

Political  Science 

Univ  of  Chicago 

Lowe*  John  Andrew 

IN 

Rose-Hulman  Tech  Inst 

Electrical  Engineering 

Mass  Inst  of  Tech 

Lowe,  Lydia  K. 

GA 

Amherst  College 

Neuroscience 

Columbia  Univ 

LuRter,  Gerald  B, 

NJ 

Duke  University 

Economics 

Mass  Inst  of  Tech 

Lusk*  Mark  T. 

LA 

US  Naval  Academy 

Electrical  Engineering 

Colorado  State  U 

Luty,  Markus  Amadeus 

ur 

University  of  Utah 

Particle  Physics 

Univ  of  Chicago 

Mac far lane  t  Al lison  M  * 

CT 

University  of  Rochester 

Geology 

Mass  Inst  of  Tech 

MacFerrin,  Kurtis  D, 

AZ 

Occidental  College 

Organic  Chemistry 

yale  Uni versi  ty 

MacLeod,  Cheryl  Anne 

lA 

University  of  Iowa 

Chemical  Engineering 

U  Cal  Berkeley 

Mai nwa ring*  Scott  David 

MA 

Harvard  University 

Developmental  Psychology 

Stanford  Univ 

Makadok*  Richard  J, 

NJ 

Yale  Uni versi ty 

Economi  cs 

Mass  Inst  of  Tech 

Malarney,  Shaun 

ni 

Boston  University 

Anthropology 

Univ  of  Michigan 

Marks,  Cara  Berirtan 

WI 

University  of  Wisconsin 

Biochemis  try 

Stanford  Univ 

Markus,  Michelle  A. 

NY 

Rensselaer  Poly  Inst 

Biophysics 

Harvard  Univ 

Marolf*  Donald  M. 

mo 

William  Jewell  College 

Particle  Physics 

Univ  of  Texas 

Marr,  David  Wayne 

mo 

U  of  Calif  Berkeley 

Chemical  Engineering 

Mass  Inst  of  Tech 

narSii ,  Ai\»naru  i<* 

1^  1 

Wes leyan  Uni vers  i  ty 

Experimental  Psychology 

Stanford  Univ 

Marshall,  Bruce  R^ 

CA 

U  Of  Cal  Santa  Barbara 

Physics 

U  Cal  Santa  Barb 

Martau*  James  M. 

OH 

Bucknell  University 

Bioe ngineering 

Case  Western  Rsv 

Martens,  Jon  Scott 

WI 

University  of  Wisconsin 

Electronic  Engineering 

Univ  of  Wisconsin 

Marvin,  Martha  Jean 

CA 

U  of  Calif  Berkeley 

Molecular  Biology 

Mass  Inst  of  Tech 

Massengale.  Alan  Ross 

NE 

Duke  University 

Electrical  Engineering 

Univ  of  Illinois 

Mathews,  Gordon  Clark 

AK 

Yale  University 

Anthropology 

Cornell  Univ 

McCarthy,  Anders  W. 

m 

Washington  University 

Electrical  Engineering 

Washington  Univ 

^teCarty*  John  Paul 

WI 

University  of  Wisconsin 

Zoology 

Cornell  Univ 

McDuffie,  Ste^^hen  M. 

OR 

Whitman  College 

Geology 

Johns  Hopkins  U 

McGonigle  *  Brian 

PA 

University  of  Delaware 

Genetics 

Yale  University 
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McGrath,  Michael  J' 

CA 

U  oC  Calif  Berkeley 

Mathematics /Algebra 

Harvard  Univ 

Mcintosh,  Daniel 

UT 

University  of  Denver 

Social  Psychology 

Univ  of  Michigan 

Mclntyre,  John  P, 

CA 

U  oC  Calif  San  Diego 

Bi oengineering 

U  of  Calif  Davis 

McKee,  Paul  Glenn 

VA 

N  Carolina  State  Univ 

Electrical  Engineering 

Carnegie-Mellon  U 

McKinney*  John  David 

VA 

Evergreen  State  Coll 

Molecular  Biology 

Rockefeller  Univ 

McLeod *  Brian  Andrew 

OH 

Cornell  University 

Astronomy 

U  Cal  Santa  Cruz 

McNabb,  John  Wesley 

MO 

NE  Missouri  State  Univ 

Theoretical  Physics 

Cal  Inst  of  Tech 

McNally*  Louise  E, 

LA 

University  oC  Delaware 

Linguistics 

U  Cal  Santa  Cruz 

McPeek,  Mary  Sara 

»J 

Harvard  University 

Mathematics/Statistics 

Stanford  Univ 

McQuirk,  Ignacio  Sean 

CA 

Cal  Inst  of  Tech 

Electrical  Engineering 

Mass  Inst  of  Tech 

Meagher,  Shawn  A, 

lA 

University  of  Iowa 

Ecology 

Univ  of  Michigan 

Meiners,  Sally  Ann 

MI 

Michigan  State  Univ 

Biochemistry 

Michigan  St  Univ 

Melvin,  David  C* 

NC 

Methodist  College 

Genetics 

Duke  University 

Mendolia,  Michael  S. 

NY 

Mass  Inst  of  Tech 

Materials  Engineering 

Stanford  Univ 

Metz,  Edward  Charles 

»C 

Yale  University 

Genetics 

Univ  of  Hawaii 

Mihalisin,  James 

PA 

Stanford  University 

Solid  State  Physics 

Cornell  Univ 

Miller,  Holly  Jane 

PA 

Bloomsburg  University 

Biochemistry 

Wake  Forest  Med 

Miller,  Rebecca  Lynne 

CA 

Pomona  College 

Inorganic  Chemistry 

Cornell  Univ 

Miller,  Scott  A, 

OH 

Mass  Inst  of  Tech 

Aeronautical  Enginoering 

Mass  Inst  of  Tech 

Hochizuki ,  Shinichi 

NH 

Princeton  University 

Mathematics /Algebra 

Princeton  Univ 

Monberg,  Alden  Leigh 

IN 

University  of  Maine 

Ocea nography 

Univ  of  Maine 

Montgomery,  Michael  H. 

TX 

University  of  Texas 

Theoretical  Physics 

Stanford  Univ 

Monti,  Steven  Peter 

NC 

Duke  University 

Electrical  Engineering 

Stanford  Univ 

Montoya,  Mark  M. 

NM 

New  Mexico  State  U 

Chemical  Engineering 

Cornell  Univ 

Moran,  Ann  Elizabeth 

TX 

Texas  Christian  Univ 

Geochemistry 

Rice  University 

Moran,  Mark  David 

WI 

University  of  Wisconsin 

Computer  Science 

U  Cal  Berkeley 

Morken,  Peter  A, 

MN 

Gustavus  Adolphus  Coll 

Organic  Chemistry 

Univ  of  Iowa 

Moroney,  Richard  M, 

ME 

Carnegie  Mellon  Univ 

Electrical  Engineering 

U  Cal  Berkeley 

Morris,  nichael  W, 

NY 

Brown  University 

Social  Psychology 

Univ  of  Michigan 

Moses,  Scott  A, 

OK 

Oklahoma  State  Univ 

Industrial  Engineering 

Oklahoma  State  U 

Mueller,   Leonard  J, 

NY 

University  of  Rochester 

Biochemistry 

U  Cal  Berkeley 

Mullen,  Patrick  A. 

IN 

Univ  of  Notre  Da/ne 

Civil  Engineering 

U  Of  Notre  Darre 

Mumme,  Donna  L* 

MI 

University  of  Houston 

Social  Psychology 

Stanford  Univ 

Murata,  Lauren  B, 

AZ 

Pomona  College 

Molecular  Biology 

U  Cal  San  Fran 

Musser,  Jonathan  W. 

GA 

Georgia  Inst  of  Tech 

Civil  Engineering 

Georgia  Tech 

Muzic,  Raymond  F, 

OH 

Case  Western  Reserve 

Bioengineering 

Case  western  Rsv 

Mytelka,  Daniel  S, 

NJ 

Princeton  University 

Genetics 

U  of  Washington 

IJash,  Therese  C, 

OH 

John  Carroll  University 

Microbiology 

U  of  Pennsylvania 

IJeedels  .  Karen  E  , 

TX 

Mass  Inst  of  Tech 

Economics 

Princeton  Univ 

Needels  *  Laura 

TX 

Rensselaer  Poly  Inst 

Mechanical  Engineering 

Stanford  Univ 

IJeiman,  Aaron  M. 

WA 

Stanford  University 

Molecular  Biology 

U  Cal  Berkeley 

Nelson,  Chad  M. 

CA 

Cal  Inst  of  Tech 

Chemical  Engineering 

U  Cal  Berkeley 

Nelson.  James  C. 

PA 

Texas  A&M  University 

Agronomy 

Cornell  Univ 

Nelson,  Timothy  A, 

WA 

Seattle  Pacific  Univ 

Ecology 

U  of  Washington 

Nepf.  Heidi  M, 

NY 

Bucknell  University 

Civil  Engineering 

Stanford  Univ 

IJeuCeld,  Thomas  P, 

MN 

University  of  Minnesota 

Cellular  Biology 

Harvard  Med  Sch 

New,  nichael  H. 

NY 

YaJLe  University 

Chemistry 

Columbia  Univ 

Newcity*  Janet  Ann 

MD 

George  Washington  Univ 

Political  Science 

U  Cal  Berkeley 

Nguyen,  Cuong  T. 

CA 

U  of  Calif  Berkeley 

Electrical  Engineering 

U  Cal  Berkeley 

Nguyen,  Dat  Duy 

VA 

Mass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Nishimura,   Ken  A, 

CA 

U  Of  Calif  Berkeley 

Electrical  Engineering 

U  Cal  Berkeley 

Noyer,  Robert  R, 

VA 

Harvard  University 

Linguistics 

Stanford  Univ 

Nutter*  Brian  S. 

TX 

Texas  Tech  University 

Electrical  Engineering 

Texas  Tech  Univ 

Nykreim*  Gorm  A, 

WA 

Univ  of  Washington 

Physics 

Cal  Inst  of  Tech 

Oakley*  Martha  G, 

GA 

Carleton  College 

'Organic  Chemistry 

Cal  Inst  Of  Tech 

O'Connell*  Kathleen  H. 

VT 

Mass  Inst  of  Tech 

experimental  Psychology 

U  Cal  Berkeley 

O'Curry*   Suzanne  L, 

OR 

University  of  Oregon 

Experimental  Psychology 

U  Cal  Berkeley 

Ogasawara*  Gary  H, 

CA 

U  of  Calif  Berkeley 

Computer  Science 

Stanford  Univ 

Ohlhausen,  Esther  L. 

TX 

Abilene  Christian  U 

Inorganic  Chemistry 

Mass  Inst  of  Tech 

Olson,  David  A. 

MN 

St.  Olaf  College 

Mathematics 

New  York  Univ 

Olson*  Julie  Beth 

IL 

University  of  Illinois 

Industrial  Psychology 

Univ  of  Illinois 

Omori*  Sidne  A, 

CA 

Occidental  College 

Cellular  Biology 

Stanford  Univ 

Opstrup,  Sonja  L, 

VT 

Rensselaer  Poly  Inst 

Physical  Chemistry 

Harvard  Univ 

Oren*  Abraham  L. 

HI 

U  Of  Calif  Berkeley 

Physics 

Princeton  Univ 

0*Rourke*  Lisa  M, 

NJ 

Brigham  Young  Univ 

Botany 

Brigham  Young  U 

Osborn,  Thor  Dane 

WA 

Washington  State  Univ 

Bioengineering 

U  of  Washington 
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OsofskV'  Samuel  T. 

WJ 

Mass  Inst  of  Tech 

Theoretical  Physics 

Harvard  Univ 

0  Steen,  Shyril 

WA 

Univ  of  (Washington 

Zoology 

Univ  of  Te;caB 

Otto,  Sarah  P^ 

DC 

Stanford  University 

Biology 

Stanford  Univ 

Pacholczyk'  Tadeusz 

AZ 

University  of  Arizona 

Microbiology 

Vale  University 

Palopoli,  Kichael  F. 

MI 

University  of  Michigan 

Ecology 

Univ  of  Michigan 

Pao,  Lucy  Va 

MO 

Stanford  University 

Electrical  Engineering 

Stanford  Univ 

Park,  George  S, 

CA 

Harvey  Mudd  College 

Optical  Physics 

Stanford  Univ 

Parker,  David  C. 

CA 

U  of  Calif  Berkeley 

Computer  Science 

U  Cal  Berkeley 

Parker,  Karen  L. 

TN 

Univ  of  South  Carolina 

Genetics 

Johns  Hopkins  Vied 

Parthasaratlty ,  Hemai 

S. 

CA 

Johns  Hopkins  Univ 

Neiiroscience 

Mass  Inst  of  Tech 

Patel,  Aniruddh  D. 

DE 

University  of  Virginia 

Genetics 

Harvard  Univ 

Pavel,  Tomas 

PA 

Mass  Inst  of  T^h 

Nuclear  Physics 

Stanford  Univ 

Pearson.  David  A. 

CA 

U  of  Calif  Berkeley 

Electrical  Engineering 

U  Cal  Berkeley 

Pederson,  Lori  VI. 

MI 

Hope  College 

Inorganic  Chemistry 

Univ  of  Wisconsin 

Penaz,  Jane 

TX 

Stanford  University 

Psychology 

U  of  Pennsylvania 

Perrin,  James  D. 

GA 

Georgia  Inst  of  Tech 

Aeronautical  Engineering 

Georgia  Tech 

Pertel,  Michael  John 

IL 

University  of  Chicago 

Electrical  Engineering 

Mass  Inst  of  Tech 

Pfannestiel.  Todd  J. 

OK 

University  of  Arkansas 

Economics 

Duke  University 

Pickens.  Mary  K. 

CA 

U  of  Cal  Santa  Barbara 

Mechanical  Engineering 

U  Cal  Santa  Barb 

Pieper,  John  B. 

lA 

Univ  of  Northern  Iowa 

Solid  State  Physics 

Univ  of  Iowa 

Pillay,  Gautam 

NM 

New  Mexico  State  Univ 

Chemical  Engineering 

U  Cal  Berkeley 

Ping,  April  J. 

MI 

Michigan  State  Univ 

Molecular  Biology 

U  of  Pennsylvania 

Pinto.  Jeannine  M. 

CA 

Vassar  College 

Developmental  Psychology 

U  of  Pennsylvania 

Plint,  Amy  C. 

PI 

Brock  Univ  (Can. ) 

Molecular  Biology 

Brown  University 

Poggie,  Jonathan 

PI 

Univ  of  Rhode  Island 

Mechanical  Engineering 

Mass  Inst  of  Tech 

Pointer.  Sam  Clyde 

AL 

Duke  University 

Computer  Science 

Stanford  Univ 

Polly,  Paul  D. 

MO 

University  of  Texas 

Zoology 

Univ  of  Michigan 

Ponder.  Patricia  K. 

TX 

Texas  A&M  University 

PharmacoloOY 

Diike  University 

Potter,  Brian  E. 

IL 

Carleton  College 

Atmospheric  Science 

U  of  (Washington 

Price,  Kevin  Edward 

NY 

SUNY  at  Buffalo 

Mechanical  Engineering 

Univ  of  Michigan 

Price,  Mary  Ann 

AL 

Univ  of  Montevallo 

Biochemistry 

Johns  Hopkins  U 

Pringle,  Mary  J. 

KJ 

University  of  Florida 

Molecular  Biology 

Mass  Inst  of  Tech 

Proteau,  Philip  J. 

WA 

Univ  of  Washington 

Organic  Chemistry 

Cal  Inst  of  Tech 

Pabin.  Boss  Steven 

NY 

Colorado  College 

Microbiology 

Cornell  Uni^r 

Pablen,  Paul  Richard 

CT 

Haverford  College 

Organic  Chemistry 

Harvard  Univ 

Padzihovsky ,  Leo 

MA 

Rensselaer  Poly  Inst 

Solid  State  Physics 

Harvard  Univ 

Pagsdale,  Anne  B. 

GA 

Tulane  University 

Bioengineering 

U  of  Pennsylvania 

Pamakrishna,  Pavl  K. 

VT 

Cornell  University 

Mathemati^  s/Algebra 

Princeton  Univ 

Pastinejad,  Fraydoon 

GA 

Northwestern  University 

Biophysics 

U  of  Pennsylvania 

Raymond,  Cindy  Lynn 

OH 

Johns  Hopkins  Univ 

Developmental  Psychology 

Univ  of  Virginia 

Paymond,  Jennifer  Lynn 

MA 

Williams  College 

Neuroscience 

U  Texas  Hlth  Sci 

Eebay,  Ilaria  L. 

NY 

Columbia  University 

Biology 

Vale  University 

Peckdahl,  Kei;:h  J. 

MM 

Univ  of  Minnesota 

Mechanical  Engineering 

Stanford  Univ 

Pecker,  Darrel  A. 

lA 

Iowa  State  University 

Electrical  Engineering 

Univ  of  Illinois 

Reed,  Michael  J. 

■ni 

Rice  University 

Electrical  Engineering 

Princeton  Univ 

Peeves,  Melissa  S. 

FL 

University  of  Florida 

Physical  Chemistry 

Indiana  Univ 

Peid,  Michael 

NY 

Harvard  University 

Mathemat  ics/AIgebra 

U  Cal  Berkeley 

Peider,  Marc  B. 

PA 

Case  Western  Reserve 

Math ematics 

Univ  of  Chicago 

Peinhold«  Susan  M. 

CA 

Stanford  University 

Anthropology 

Johns  Hopkins  u 

Peinkensmeyer,  David 

J. 

OH 

Mass  Inst  of  Tech 

Electrical  Engineering 

U  Cal  Berkeley 

Peiter,  Evan  R. 

CT 

Johns  Hopkins  Univ 

Bioengineering 

Johns  Hopkins  u 

Pemick,  Elizabeth  J. 

UTA 

IJellesley  College 

Political  Science 

Cornell  Univ 

Phyu,  Michelle  S. 

CA 

U  Of  Calif  Berkeley 

Molecular  Biology 

Princeton  Univ 

Richards,  Sandra  H. 

LA 

U  of  Calif  San  Diego 

Biochemistry 

U  Cal  San  Fran 

Pieke,  Frederick  M. 

AZ 

U  of  Calif  Berkeley 

Biophysics 

Mass  Inst  of  Tech 

Piese«  David  J. 

IN 

Wabash  College 

Genetics 

Vale  Univ  Sch  Med 

Poach,  Elizabeth  F. 

VA 

University  of  Chicago 

Developmental  Psychology 

Univ  of  Chicago 

Robinson,  Melissa  A. 

KS 

Pice  University 

Chemical  Engineering 

Univ  of  Houston 

Rodriguez,  Juan  V. 

CO 

Stanford  University 

Electrical  Engineering 

Stanford  Univ 

Poels,  Steven  M. 

CA 

U  of  Calif  Los  Angeles 

Cellular  Biology 

Stanford  Univ 

Rogers,  Karen  Lynn 

NC 

Univ  of  North  Carolina 

International  Relations 

Princeton  Univ 

Romero,  L.  Michael 

NM 

Swart hmore  College 

Biology 

Stanford  Univ 

Romines,  Karen  P^ 

SC 

Wake  Forest  University 

Organic  Chemistry 

Harvard  Univ 

Ropp,  Daniel  N. 

IL 

Washington  University 

Math  emat  ics /Algebra 

Stanford  Univ 
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N  X. 
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History  of  Science 

u  UdX  oerKcxey 

MT 

lUi^i-rh.^^i'n     TArh     1  In  i  IT 

nicniyan  lecn  unxv 

Me  t  a 1 1 u r gy 

nor ^  iiwc?^  t=rfi  uiixv 

Spencer*  St6v6n  J* 

nx 

U^nA       A 1  1  AnA 

CA^i  si      I^Cv t i-rt\A  1  Arrlf 

docxax  tr^yciioxogY 
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r  rt 

ur Sinus  L^xxege 

r  n  a  r  jna  co  x  o  gy 

uorLmoucn  L^xxsge 

MN 

Iowa  State  University 

Chemical  Engineering 

1 1          1     fl^'r  Ir  A 1 

U    k^aX  DC£^KcXtry 

C  ^  a'^  >4  1  Alt        I'h  A'r  AC  rk     I J 
d  U  B±  uX^Y  #      1  M                      V  t 

Mo 

University  of  Missouri 

Social  Psychology 

P  r  i  n^*i*  ^rtn  1 1n  i 

CA 

Mills  College 

Biology 

1 1    Ha  1     C  sn    n  i 

ID 

Whitman  College 

Pharmacology 

.Tnhn  B   HrkDlr  i  n  A  M^j^ 

PA 

Univ  of  Pennsylvania 

Developmental  Psychology 

Mass  Inst  of  Tech 

IL 

University  of  Illinois 

Biochemistry 

^  ^  an  Fftr<l  Uniu 

^it^r Irmfin                 ^Ti  A 

MO 

Washington  University 

Electrical  Engineering 

Washington  Univ 

PA 

Harvard  University 

Political  Science 

Story #  Randall  M+ 

CA 

Rice  University 

Biophysics 

Yale  University 

^tra^n            e*\j  e*Ti  R 

tm 

Memphis  State  Univ 

Microbiology 

n rAfTAn    ^t^A^A  llniu 

MA 

Princeton  University 

Theoretical  Physics 

'^^anfrtT"rt  llniu 

^traiiee      Tim  Vif\eie*r 

WI 

University  of  Wisconsin  Geography 

P Ann   Cts^A  llniu 

T1  i^lflpT        ^riri  i  Fat   A  ^ 

Ir-  ^  ^  ^  ^A-W^   #        WW-l-l-l-IJ                      n  + 

MA 

University  of  Vermont 

Sociology 

Pti  nn  a t  t\T\.  1 1n i  u 

L t  VVvX  #    -rscvii-i    **  + 

OR 

Whitmian  College 

Mathematical  Analysis 

rv^m  a1  1   1 1n  i  u 

^trrthi^l      (vr^nhh  A 

MT 

Brighaoi  Young  Univ 

Molecular  Biology 

f*fl  1     Tn  e^  T^c^ll 
k^ax    xii        oi    1  c^ii 

WA 

Univ  of  Washington 

Mathematical  Analysis 

NY 

Cornell  University 

Theoretical  Physics 

P'rin/^A^An  1 1n  1  u 

T^Biiy^U       Ma  T^  A  t 

Carleton  College 

Biochemistry 

1 1n  i  u  rt  P  f*Al  rtT^ii  ^Irt 

OH 

Ohio  State  University 

Physical  Chemistry 

H  a  r vs  r d  Un  i  v 

'•kUA^n^v     f .1  fia  M 

n  w  C -l-iC^  If  #      u^-B-a    1  J  + 

KN 

Case  Western  Reserve 

Chemical  Engineering 

f?nT"nA  1  1    1  In  i  IT 

C*  >A'r>4  1  Ar^l        t]  s 'm  1  i4  P 
^Wt=£^u  X  vw  #     fla  £^vX  Q    r  + 

NY 

U  of  Cal  Santa  Cruz 

Bioengineering 

lln  i  u  Af  llfai) 

OH 

Washington  College 

Microbiology 

llS  HI  t-  h   <^\jr-  llni  u 

S^ewcz^k '  Alexander  A # 

PA 

Lehigh  University 

Biochemistry 

Vale  University 

MI 

Wayne  State  University 

Experimental  Psychology 

11  n  F  PpnnAV  1  uAni  a 

Tal^hader ,  Joseph  J  * 

TX 

Pice  University 

Electrical  Engineering 

Stanford  Univ 

Tapp#  Pdul  R+ 

TX 

Mass  Inst  of  Tech 

Moleci^lar  Biology 

Harvard  Med  Sch 

Taylor ,  Washington 

MA 

Stanford  University 

Theoretical  Physics 

TJ  Cal  Berkeley 

Thau  PAV^AT-t" 

NJ 

Harvard  University 

Ne  u  r  o  sci  en  ce 

Mass  Inst  of  Tech 

Theriot ,  Jul! e  Anne 

IL 

Mass  Inst  of  Tech 

Molecular  Biology 

U  Cal  San  Fran 

Thf^mDQnn        n  t*  h  1 ah  A  . 

SD 

U  of  Calif  San  Diego 

Pathology 

U  Cal  San  Diego 

Tikofsky'  Andrew  M* 

WI 

CaA  Inst  of  Tech 

Theoretical  Physics 

U  Cal  Berkeley 

Toltn^n  #  Sussn 

DE 

University  of  Chicago 

Mathematical  Analysis 

Harvard  Univ 

Town send ,  Sarah  E  + 

NY 

Cornell  University 

Microbiology 

U  Cal  Berkeley 

Tu,  Jay  K* 

TX 

Rice  University 

Electrical  Engineering 

U  Cal  Berkeley 

Til  c^lr &T     J^nni  f &r  G 

AL 

Stanford  University 

History  of  Science 

H  ar^jflr<1  1 1n  i  u 

Turton     FlPhnrah  A 

PA 

Cornell  University 

Anthropology 

Uniu  OF   f*Ki  ^*anrt 

Ulm     Eric  T* 

OH 

Ohio  State  University 

Solid  Stale  Physics 

nhiA   ''kt'At^  lln^iT 

MN 

Stanford  University 

Biochemistry 

11             Sat>  FT"an 

Uinininger ,  Chria  topher 

MO 

Cal  Inst  of  Tech 

Electrical  Engineering 

It"  an  FrtT"*1  1 1n  i  v 

w-l-i  U  C  ^  n  U        #      w  U  Ui  L  1  J-    ^  + 

WA 

Oberlin  College 

Computer  Science 

Ma          Tn-B^    aF  TAn''Vs 

1  InfTA'r      All  T 

OH 

Carleton  College 

Cellular  Biology 

U Ach  4  n  rtt  on   l  in  i  tt 

iiart   Hi  1lr      t  U 
Vaf  i         ^  1%  #    LkuK  e    n  + 

CA 

U  of  Calif  Berkeley 

Theoretical  Physics 

1  In  i           f    f^K  i  y^irrrt 
UfiXV    DX  k^MX\,agu 

CA 

Harvey  Mudd  College 

Computer  Science 

C  'K  An  'Fy^  -rA    1  In  i  i 

UranlfAn     flf^ui  A  t 

TX 

University  of  Texas 

Organic  Chemistry 

Vesely#  Edward  J+ 

IL 

University  of  Illinois 

Electrical  Engineering 

Un  iU    oF  Tllinnia 
u**  XV             i  X  X  XfiOX  a 

17  a  QaV      PnitAf  A 

OH 

Rensselaer  Poly  Inst 

Nuclear  Engineering 

Ma  C4    Tna^    f"tF  T^n'K 
ns  99    Xf  ia  L    UX  ICC-M 

U"J  nnAT"hrt^  t      t.i  A 

MA 

Mass  Inst  of  Tech 

Chemical  Engineering 

1^1  a  a  9    Xf  i9  ^    U 1    1  cC-M 

iji  AaAir     Dean  A 

IL 

University  of  Illinois 

Electrical  Engineering 

Tfn  i  u   oF  Tll^nrtia 

vookles ,  Jennifer  F * 

TM 

Dartmouth  College 

Social  Psychology 

New  Vork  Univ 

Walker ,  Karen 

MM 

Swarthmore  College 

Sociology 

U  of  Pennsylvania 

Wall,  Mary  E. 

PA 

Mass  Inst  of  Tech 

Chemical  Engineering 

Mass  Inst  of  Tech 

Walter,  Richard  L. 

OH 

College  of  Wooster 

veterinary  Science 

Ohio  State  Univ 

Wang,  Alexander 

IL 

Mass  Inst  of  Tech 

Computer  Science 

Stanford  Univ 

Wang,  Andrew  J. 

CA 

U  Of  Calif  Berkeley 

Economi  cs 

Harvard  LFniv 

Wang,  Avery  L. 

CA 

Stanford  University 

Electrical  Engineering 

M^ss  Inst  of  Tech 

Wang,  Katherine 

CA 

U  of  Calif  Berkeltsy 

Electrical  Engineering 

Mass  Inst  of  Tech 

Wang,  Mark  Da 

OK 

Mass  Inst  of  Tech 

rJuclear  Physics 

Mass  Inst  of  Tech 

Wang,  Paul  P. 

IN 

Mass  Inst  of  Tech 

Computer  Science 

Mass  Inst  of  Tech 

Ward.  Andrew  J. 

VA 

Vale  University 

Mat  hematics/Algebra 

Harvard  UnJ,v 

Warnkf-^,  Kevin  C. 

NH 

US  Naval  Academy 

Bioengineering 

Univ  of  Virginia 

Watry,  [>erek  L. 

CA 

U  of  Calif  San  Diego 

Mechanical  Engineering 

U  Cal  Berkeley 

A-ie 
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HOME 

B  ACC A  LAUR  EATE 

CHOSEN 

NAME 

STATE 

INSTITUTION 

FIELD 

INSTITUTION 

Watt  *  David 

CA 

U  of  call f  Berkeley 

Physical  Chemistry 

Univ  of  Chicago 

weaver*  Leslie 

VA 

North  Carolina  state  U 

Aeronautical  Engineering 

No  Carolina  State 

Weinstein.  Anders 

NY 

Harvard  University 

History  of  Science 

U  of  Pittsburgh 

Weinstein.  Randi  Beth 

NY 

SUNY  at  Buffalo 

Physiology 

U  Cal  Berkeley 

Weir*  William  rt. 

TX 

Harvard  University 

Astronomy 

Harvard  Univ 

Weissnian.  Jonathan  5^ 

CT 

Harvard  University 

Solid  State  Physics 

Cornell Univ 

Weisz*  Carolyn 

CA 

Stanford  University 

Social  Psychology 

Princeton  Univ 

Weliky*  David  P. 

NJ 

Swarthmore  College 

Physical  Chemistry 

Univ  of  Chicago 

Weller.  Timothy 

MI 

Michigan  State  Univ 

Electrical  Engineering 

Univ  of  Illinois 

Wheeler.  Erlan  E. 

OH 

VA  Poly  Tech  «  State  U 

Mat  hematics/Algebra 

Mass  Inst  of  Tech 

Whitehurst*  Todd 

TN 

Vanderbilt  University 

Electronic  Engineering 

U  cal  Berkeley 

Wick.  P^ter  F. 

NY 

Northeastern  University 

Pharmacology 

U  Mich  Med  Sch 

Wicklin  ^  Frederick  J  * 

in 

Guiirora  L'Oiiege 

Mathematics 

Brown  University 

Wie^enf elder .  Heidi  s . 

IL 

U  of  Southern  Calif 

Experimental  Psychology 

vanaerDi ic  univ 

wiineim*  ^rieryJ- 

TV 
1 A 

Princeton  Uni versi  ty 

Environmental  Science 

Univ  of  Waterloo 

Wilkerson *  Marlon  S * 

TI 

Murray  State  Univ 

G  eol Ogy 

univ  or  111 inoi s 

Wi Ison*  Margaret  L * 

Reed  College 

Developnient  al  Psychology 

U  of  Pennsylvania 

Wi Ison*  Paul  5  * 

CA 

Humooiuc  ^cace  univ 

Ecology 

U  Cal  Rivii^rside 

Wlnber^*  Margaret  L  * 

u  OE  caiiE  berKeiey 

Microbiology 

Stanford  Univ 

Winter^  Alison 

Universi ty  of  Chicago 

History  of  Science 

Uiiiv  of  Cambridge 

Wirt  *   neiQi  o . 

Um versi ty  of  Wisconsin 

B  iochemi  s  t  ry 

Univ  of  Wisconsin 

Wiser*  Susan  K* 

nu 

Cornell  University 

Ecology 

U  or  No  Carolina 

Wissinger*  John  W- 

TX 

Rice  University 

Electrical  Engineering 

Stanford  Univ 

Wojtowicz*  Ralph 

TUT 

In 

Renssel aer  Poly  Inst 

Aeronautical  Engineering 

Kass  Inst  of  Tech 

Wol  E  t  *  ijregory  j  * 

rIKJ 

Mass  Inst  of  Tech 

Developmental  Psychology 

Carnegie  Mellon  U 

wol £  s very  *   1 y ro  u  * 

Princeton  University 

Molecular  Biology 

u  Cr.j.  San  rran 

Woodward*  Amanda  L * 

n  1 

Swarthmore  College 

Development  al  Psychol ogy 

Stanford  Univ 

Worth*  Jonn  E* 

GA 

Uni versi  ty  of  Georgia 

Archeology 

Univ  of  Florida 

Wuttke*  Deborah  5* 

NX 

University  of  Rochester 

Biochemis  t  ry 

Univ  of  Oxford 

Wyner*  Abraham  J* 

PiJ 

Yal e  Uni  versi  ty 

nat nemat xcs/^t at iscics 

Stanford  Univ 

Yang*  Julia  S. 

OK 

Mass  Inst  of  Tech 

Mathematics 

Mass  Inst  of  Tech 

Yoo*  Michael  J* 

IL 

Harvard  University 

Solid  State  Physics 

Mass  Inst  of  Tech 

York*  Jeremy  C* 

IL 

University  of  Illinois 

Mathematics/Statistics 

U  of  Washington 

Young*  Nelson  D* 

OR 

University  of  Oregon 

Botany 

Cornell  Univ 

Yu*  Jenny  S* 

IL 

U  Of  Calif  Berkeley 

Bioengineering 

Harvard  Univ 

Zimmerman*  Christopher 

IN 

Princeton  University 

Computer  Science 

Stanford  Univ 

Zimmerman*  Martin  L* 

IL 

Cal  Inst  of  Tech 

Electrical  Engineering 

Univ  of  Illinois 

Zimmerman*  William  B* 

PA 

Princeton  University 

Chemical  Engineering 

Stanford  Univ 

Zsiga*  Elizabeth  C* 

CT 

Wesleyan  University 

Linguistics 

Yale  University 

Zulker*  Christopher  D* 

WI 

University  of  Illinois 

Nuclear  Engineering 

Mass  Inst  of  Tech 
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APPENDIX  B 
MIiaORITV  GRADUATE  FELLOWSHIP  AWARDS 
NEW  AWARDS  -  FY87 


NAME 


HOME 
STATE 


BACCALAUKE^'.TE 
INSTITUTION 


FIELD 


FELLOWSHIP 
INSTITUTION 


Aquino,  Karl  F  IL 

Armas,  Lilians  FL 

Ashford,  Marvin  Winston  LA 

Bergnes,   Gustave  FL 

Brooks,  Charles  Anthony  NY 
Cangahuala,  Laureano 

Capo2zoli,  Anthony  Beach  NJ 

Chadwick,  Kirk  Michael  ID 

Cobb,  Stephen  Bradley  CA 

Cramer,  Audrey  Ellen  OR 

Cru2 ,  Jacqueline  CA 

Davila-Aponte,  Jennifer  FL 

licvis,  Ricardo  Corye  AR 

Duster,  Jon  Sweat  IL 

Eggleton,  Charles  D  CA 

Ellison,  Viola  Ml 

Escobar,  Walter  A  CA 

Fernandez,  Daniel  Martin  NY 

Fields,  Cecelia  Ann  GA 

Gotnez,  Laur<^  E  NM 

Hanna,  David  Manuel  TX 

Henderson,  Errol  Anthony  MI 

Hernandez ,  Evel io  PR 

Hussey,  Deborah  Martha  CA 

Keys,  Phyllis  Yolanda  MS 

Lopez,  Gretchen  Eva  NY 

Martinez,  Marino  Juan  VA 

Martins,  Emilia  Pereira  CO 

McGuire,  Hugh  Wingfield  CA 

McKamey,  Stuart  Henry  CA 

Miles,  Floyd  Mike  CO 

Mitchell,  Samuel  Foyd  CO 

Hontes,  Errol  PR 

Montes,  Marcos  Jordan  NM 

Mulero,  Julio  Jose  PR 

Ortiz,  Ana  Teresa  PR 

Quesada,  Peter  Mitchel  TX 

Rabindran,  Ray  TX 

Ramirez-Kindred.  Jaim*?  lA 

RitcLie,  Mark  Andrew  NY 

Rodriguez,  Daniel  VA 

Romo,  Daniel  TX 

St  Mary,  Colette  Marie  MA 

Socorro,  Adolfo  J  PR 

Suleiman,  Layla  P  IL 

Tolson,  Marc  D  MD 

Vanhooke,  Janeen  LaVay  NC 

Vera,  James  Santiago  TX 

Vilches,  Ramon  Antonio  CO 

Viray,  Joseph  V  IN 

yiese,  Gina  Maria  MN 

Wiggins,  Kerri  Lynn  WA 

Wi 1 liamson ,  Laura  IL 

Wills,  Darryl  Sidney  DC 

Wyman,  Lyndsey  pii^r  fiE 


University  of  Illinois 
Harvard  University 
Tulane  University 
Florida  International 
Rensselaer  Polytechnic 
Mass  Inst  Technology 
Princeton  University 
University  of  Utah 
Harvey  Mudd  Coll/CA 
Cer/.ral  Wash  Univ 
Univ  of  Cal  Los  Angeles 
Duke  University 
U  of  Ark  Little  Rock 
Stanford  University 
Univ  of  Calif  Berkeley 
Wayne  State  Univ/MI 
Univ  of  Calif  Davis 
Purdue  University 
Howard  University/DC 
Harvard  University 
Cornell  University 
Wayne  State  Univ/MI 
Georgia  Inst  Tech 
Vassar  College/NY 
Univ  of  Mississippi 
Cornell  University 
Univ  of  Notre  Dame 
Univ  of  Calif  Berkeley 
Harvard  University 
Univ  of  Calif  Berkeley 
US  Military  Academy 
Auburn  University 
Univ  of  Puerto  Rico 
New  Mexico  State  U 
Clark  University /MA 
Univ  of  Mass  BOf^ton 
University  of  Texas 
Texas  A&M  University 
University  of  Iowa 
Wheaton  Collegf>/IL 
US  Military  Academy 
Texas  A&M  University 
Harvard  University 
Univ  of  Mass  Amherst 
Loyola  Univ  Chicago 
Florida  A£M  University 
Univ  of  North  Ctsrolina 
Rice  University 
Univ  of  Colorado  Denver 
Rose-Hulman  Tech/IN 
Carleton  College/MN 
Seattle  Pacific  Univ 
University  of  Illinois 
Howard  Univarsity/OC 
St  Johns  College/r^ 


I^idustrial  Psychology 
Political  Science 
Bioengineering 
Organic  Chemistry 
Electrical  Engineering 
Aeronautical  Engineering 
Mathematics/Logic 
Chemical  Engineering 
Electrical  Engineering 
Biology 

Chemical  Engineering 
Molecular  Biology 
Physical  chemistry 
Electrical  Engineering 
Aeronautical  Engineering 
Molecular  Biology 
Molecular  Biology 
Electrical  Engineering 
Experimental  Psychology 
Sociology 

International  Relations 
political  Science 
Chemical  Engineering 
Neuroscience 
Mechanical  Engineering 
Social  Psychology 
Electrical  Engineering 
Zoology 

Computer  Science 
Entomology 

International  Relations 

Political  Science 

Mathematics/Analysis 

Particle  Physics 

Biochemistry 

Anthropology 

Bioengineering 

Biochemistry 

Electrical  Engineering 

Sociology 

Economics 

Organic  Chemistry 

Bio-oceanography 

Computer  Science 

Personal  psychology 

E  conomi  cs 

Biochemistry 

Electrical  Engineering 

Economics 

Mechanical  Engineering 
Social  Psychology 
Mathematics/Applications 
Developmental  Psychology 
Economics 

Mat  hema  ti  cs/ App 1 i  ca  t  ions 


Univ  of  Maryland 
Stanford  University 
Vanderbilt  Univ 
University  of  Texas 
U  Cal  Berkeley 
Mass  Inst  Tech 
U  Cal  Berkeley 
Univ  of  Utah 
Stanford  University 
UCLA 
UCLA 

Univ  of  Colorado 
Texas  A&M  Univ 
U  Cal  Berkeley 
Stanford  University 
Harvard  University 
U  Cal  San  Diego 
Cal  Inst  Tech 
Univ  of  Virginia 
Stanford  University 
Stanford  University 
Univ  of  Michigan 
Mass  Inst  Tech 
U  Cal  San  FrAncisco 
Stanford  University 
Univ  of  Michigan 
Univ  of  Colorado 
Univ  of  Tennessee 
Mass  Inst  Tech 
No  Carolina  St  Univ 
Columbia  University 
Harvard  University 
Univ  of  Puerto  Rico 
Cal  Inst  Tech 
Yale  University 
Harvard  University 
U  Cal  Berkeley 
Mass  Inst  Tech 
Cal  Inst  Tech 
U  Cal  Berkeley 
Mass  Inst  Tech 
Colorado  State  Univ 
U  Cal  Santa  Barbara 
U  of  Mass  Amherst 
Stanford  University 
U  Of  Pennsylvania 
Brandeis  University 
Stanford  University 
Mass  Inst  Tech 
Stevens  Inst  Tech 
Univ  of  Michigan 
Univ  of  Washington 
Stanford  University 
U  Cal  Berkeley 
U  Cal  Berkeley 
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APPENDIX  B 
MINORITY  GRADUATE  FELLDWSJJIP  AWARDS 
NEW  AWARDS  -  FY88 


NAME 


Abraham,  Amy  J, 
Abeledo,  Hernan  G. 
Acuna,  Eduardo  L. 
Ackermann,  Ruby 
Adams,  Jayson  L, 
Anderson,  James  A. 
Arrieta,  Richard  M* 
Arroyo,  Juan 
Askew,  Kelly  M, 
Barbosa,  Peter 
Berg,  Christine  A. 
Calderas,  Jon  J, 
Caesar,  Camille  M, 
Chin-Quee,  Dawn  S, 
Colon,  Grace  E, 
Cowan,  Collette  D. 
Cru^,  Maribel  H. 
Dedeaax,  Debra  A. 
Delemos ,  Kimberly  Av 
Derda ,  Gregory  S . 
de  Veciana,  Gustavo  A. 
Dia^,  Anna 
Egbuonu,  Monica  E, 
Estabrook,  Eli^abeth  M 
Esmahan,  A.  Christina 
Faguet ,  Jean- Paul  G . 
Foster,  Samuel  E* 
Fox  Tree,  Jean  E, 
Flores ,  Idhali^ 
Francis,  Cynthia  E. 
Francisco,  Wilson  A. 
Gamec,  Kimberley  E. 
Goldman,  Susan  L. 
Gordon,  Clarence  L, 
Gorzalez,  Tania  N. 
Guillory,  Stanford  S, 
Harris,  Cheryl  L, 
James -Hernandez 
Jef f redo-Warden 
Jones,  Michael  A, 
Kaim,  David 
Krehbiel,  David  K, 
Lara,  Rosemarie  S, 
Laureano,  Raymond 
Lengyel ,  Jerome  E* 
Lewis,  Carole  E. 
Lincoln,  Patrick  D. 
Lucas,  Sarnuel 
Lugo,  Hector  Manuel 
Marcus,  Sherry  E, 
Martinez,  Sergio 
McClaurin-Allen, 
Mendelberg,  Tali 
Medina,  Maximino 
Morgan,  Ttichael  C, 
Nembhard,  Jessica  G. 
Orive,  Maria  E, 
Papavarit is,  Peter 
Pattillo,  Catherine  A. 
Perez,  Lorelei  E, 
Melanie  A. 
Russell  J. 
Amin  A, 
Alexander  P 
David  R. 


F,  L. 
Louise 


E. 

Irpa 


Posey, 
Quails, 
Salaam, 
S  a  ss  i , 
Snook, 


HONE 
STATE 

CA 
NJ 
IL 
NY 
CA 

wy 

IN 
RQ 
CA 
RQ 
NC 
OH 
DC 
FL 
RQ 
IL 
NY 
MS 
VI 
FL 
CA 
TX 
NY 
NM 
DH 
CA 
WI 
MA 
RQ 
VI 
HQ 
CO 
TX 
"A 
OH 
TX 
VA 
CO 
CA 
FL 
TX 
KS 
lA 
FL 
NH 
NY 
MN 
DC 
RQ 
NY 
NY 
IL 
WI 
RQ 
MD 
NY 
WA 
FL 
WI 
CA 
MD 
WA 
NY 
WA 
CA 


BACCALAUREATE 
INSTITUTION 


FIELD 


FELLOWSHIP 
INSTITUTION 


Stanford  University 
Univ  of  Buenos  Aires 
University  of  Illinois 
Univ  of  Pennsylvania 
Stanford  University 
Mass  Inst  of  Technology 
Cal  Inst  of  Technology 
Univ  of  Puerto  Rico 
Yale  University 
Texas  AGH  University 
North  Carolina  State  U 
Ohio  State  University 
Harvard  University 
Boston  University 
Univ  of  Pennsylvania 
Northwestern  Univ 
Allegheny  College 
Tougaloo  College 
Wittenberg  Univ 
Univ  of  West  Florida 
U  of  Calif  Berkeley 
University  of  Texas 
Princeton  University 
New  Mexico  State  U 
Miami  University 
Princeton  University 
Andrews  University 
Harvard  University 
Univ  of  PR  Mayag^Jf^^ 
Coll  of  Virgin  Islands 
Univ  of  PR  Mayague^ 
Colorado  State  Univ 
Univ  of  Texas  Dallas 
University  of  Illinois 
Kenyon  College 
Washington  University 
Univ  of  Tennessee 
Stanford  University 
U.  Southern  California 
Rice  University 
University  of  Texas 
McPherson  College 
University  of  Iowa 
Polytech  Univ  of  P,R. 
Cal  Inst  of  Tech 
Amherst  College 
Mass  Inst  of  Tech 
Haverford  College 
Haverford  College 
Cornell  University 
Cornell  University 
Grinnell  College 
Univ  of  Wisconsin 
Univ  of  PR  Mayaguez 
Mass  Inst  of  Tech 
Vale  University 
Stanford  University 
University  of  Miami 
Harvard  University 
U  of  Calif  Sc.n  Diego 
Amherst  College 
Seattle  Pacific  Univ 
Queens  College 
Univ  of  Washington 
U  of  Calif  Berkeley 


Social  Science 
Mathematics 

Electrical  Engineering 
Developmental  Psychology 
Electrical  Engineering 
Engineering 

Mechanical  Engineering 
Microbiology 
Anthropology 
Biochemistry 
Inorganic  Chemistry 
Bioengineering 
International  Relations 
Developmental  Psychology 
Microbiology 
Electrical  Engineering 
Social  Psychology 
Organic  Chemistry 
Experimental  Psychology 
Botany 

Electrical  Engineering 

Social  Psychology 

Physiology 

Molecular  Biology 

Mi crobiology 

Political  Science 

Organic  Chemistry 

Developmental  Psychology 

Microbiology 

Microbiology 

Organic  Chemistry 

Geophysics 

Experimental  Psychology 

Optical  Physics 

Molecular  Biology 

Electrical  Engineering 

Mechanical  Engineering 

Anthropology 

Anthropology 

Political  Science 

Molecular  Biology 

Analytical  Chemistry 

Bioengi nee ring 

Electronic  Engineering 

Computer  Science 

Experimental  Psychology 

Computer  Science 

Soci ol ogy 

Sociology 

Math/Logistics 

Biochemistry 

Anthropology 

Political  Science 

Chemical  Engineering 

Meteorology 

Economics 

Genetics 

Fluid  Physics 

Economics 

Physiology 

International  Relations 
Civil  Engineering 
Computer  Science 
Chemical  Engineering 
Biology 


Harvard  University 
Rutgers  University 
Univ  of  Illinois 
U  of  Pennsylvania 
Stanford  University 
Mass  Inst  of  Tech 

of  Calif  Berkeley 
Univ  of  Michigan 
Harvard  University 
Baylor  Coll  of  Med 
Northwestern  Univ 
Northwestern  Univ 
Harvard  University 
Univ  of  Virginia 
Univ  of  Minnesota 
Stanford  University 
Univ  of  Michigan 
University  of  Texas 
Syracuse  University 
Univ  of  Georgia 
U  of  Calif  Berkeley 
Stanford  University 
Penn  State  Univ 
New  Mexico  State  U 
Univ  of  Leon/Spain 
Catholic  Univ  Chile 
Univ  of  Cal  Irvine 
Stanford  University 
Rutgers  University 
Boston  University 
Texas  AGM  Univ 
Univ  of  Washington 
North  Texas  St  Univ 
Stanford  University 
U  of  Calif  Berkeley 
Univ  of  Illinois 
Mass  Inst  of  Tech 
Stanford  University 
Stanford  University 
Princeton  Univ 
Univ  of  Wisconsin 
Univ  of  Kansas 
Mass  Inst  of  Tech 
U  Central  Florida 
Cornell  University 
CUMY  Crad  School 
University  of  Texas 
Univ  Of  Wisconsin 
Univ  of  Chicago 
Harvard  University 
Purdue  University 
U  of  Massachusetts 
Univ  of  Michigan 
U  of  South  Florida 
Mass  Inst  of  Tech 
U  of  Massachusetts 
U  of  Calif  Berkeley 
Mass  Inst  of  Tech 
Mass  Inst  of  Tech 
Boston  University 
Sch  Adv  Intl  Std 
U  of  Calif  Berkeley 
New  Vork  University 
U  of  Calif  Berkeley 
Univ  of  Colorado 
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APPENDIX  B 
MINORITY  GRADUATE  FELLOWSHIP  AWARDS 
NEW  AWARDS  -  FVeS 


KOME 

ni  b. 

TM^T  TTFIT  T/^M 
in^i  liUi  luiM 

FIELD 

Socci^  Nicholas  D. 

NY 

Harvard  University 

Biophysics 

U  of  Calif  Berkeley 

Soto^  Maria  M. 

RQ 

Haverford  College 

Chemistry 

Cornell  University 

Thompson^  Marilyn  £. 

AL 

Univ  of  South  Alabama 

Pharmacology 

Univ  South  Alabama 

Traquair^  Philip  S. 

CA 

Pomona  College 

Sociology 

Northwestern  Univ 

Ward.  Margaret  L- 

RQ 

Univ  of  PR  Mayaguez 

Electronic  Engineering 

Rensselaer  Poly 

Wheelock.  Carmen  D. 

LA 

Louisiana  State  Univ 

Biochemistry 

La  State  University 

Williams.  Mark  £^ 

MI 

University  of  Michigan 

Political  Science 

Univ  of  Michigan 

Williams.  Mark  W. 

CA 

U  of  Cal  Santa  Barbara 

Zoology 

U  Cal  Santa  Barbara 

Wynn.  Aaron  S. 

VA 

University  of  Virginia 

Electrical  Engineering 

Mass  Inst  of  Tech 

Zemella.  Rxcardo  J. 

NM 

Mass  Inst  of  Tf^ch 

Aeronautical  Engineering  Mass  Inst  of  Tech 

ERIC 
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APPENDIX  C 
WATO  POSTDOCTORAL  FELLOWSHIP  AWAROS 
NEW  AWARDS  -  FY87 


WAKE 


HOME 
STATE 


BACCALAUREATE 
INSTITUTION 


FIELD 


William  Adams 


HO    Australian  National  U  Botany 


Ootjglas  J.  Arent  CO    Princeton  University         Materials  Science 


Leon  Avery 


MA    Nass  Inst  of  Tech 


Scott  W.  Bartyon  PA    Univ  of  Chicago 


Bruce  J»  Bayly 


Helga  R .  Berk 


NY    Courant  Institute 


Neurosciences 


Physical  Chemistry 


Applied  Mathematics 


Ft    Majc-Planck  Institute  Bioengineering 


Michael  J.  Bogusky  PA    Univ  of  Pennsylvania  Biophysics 


Catherine  A.  Briasco      MA    Stanford  University  Bioengineering 


Michael  R.  Briggs  DE    U  of  Cal  -  Berkeley  Biochemistry 


Oouglas        Burbank  CA    U  of  Southern  CA 


John  Card 


NJ    Univ  Of  Wisconsin 


Edward  W.  Castner  DC    Univ  of  Chicago 


Ruth  A.  Daly 


MA    Boston  University 


Geology 


Chemical  Engrg 


Physical  Chemistry 


Astronomy 


Michael  P.  Diebold  IL    Tejcas  ASM  University  Inorganic  Chemistry 


Betty  A.  Dobratz  10    Iowa  State  University  Sociology 


Gregory  L.  Eyink  OH    Ohio  State  University        Theoretical  Physics 


Benny  D.  Freeman  CA    U  of  Cal  -  Berkeley  Chemical  Engrg 


Atomic  and  Molecular 
Physics 


John  P.  Giese  KS    Kansas  State  Univ 

Deborah  M»  Gordon  MA    Harvard  University 

David        Grahm  MA    Woods  Hole  Ocean  Inst  Geochemistry 


Math  Modelling  of 
Biol  Systems 


Douglas  E.  Grotjahn        CA    U  of  Calif  -  Berkeley        Orcja^^lc  Ch<fmlstry 


NATO 
INSTITUTION 

U  of  Wurzbuth 
West  Germany 

Interuniv  Micro* 
Ctr . .  Belgium 

KRC-Kol  Bio  Lab 
Cambridge^  England 

College  de  France 
Paris»  France 

Cambridge  University 
England 

Max-Planck  Institute 
West  Germany 

Oxford  Universi  ty 
England 

tab  de  Tech  Enzyme 
France 

U  of  Zurich 
Switzerland 

Cambridge  University 
England 

Ecol  Natl  Supr 
Nancy*  France 

Univ  of  Croningen 
The  Netherlands 

Cambridge  University 
England 

Cambridge  University 
England 

Panteios  Poly  Sci 
Greece 

Free  U  of  Brussels 
Belgium 

Ecole  de  Phys 
Paris .  France 

Univ  of  Aarus 
Denmark 

Oxford  University 
England 

Univ  of  Paris 
France 

Philipps  University 
West  Germany 
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KATO  POSTDOCTORAL  FELLOWSHIP  AWARDS 
NEW  AWARDS  -  FY87 


NAME 


HOME 
STATE 


Jon  M.  Harrison 


BACCALAUREATE 
INSTITUTION 


FIELD 


CO    Univ  of  Colorado 


Lawrence  A.  Hirschfeld  WI    Univ  of  uisconsin 


Physiology 


Dev  Psychology 


Alice  H -  Huang 
Sara  C.  HucKett 
Donna  c*  Hurley 
Deab  Jacobson 
Jens  Jensen 
Amy  S.  Johnson 
Mark  S.  Johnson 
David  N*  Karowe 
Warren  L*  Kovach 
Timothy  J*  Lee 
Mark  Mathias 


PA    Univ  of  Washington  Physiology 


10    Iowa  State  University        Inorganic  Chemistry 


IN    Univ  of  Illinois 


Solid  State  Physics 


CA    Woods  Hole  Ocean  Inst        Biological  Ocean 


CA    Princeton  University  Solid  State  Physics 


CA    U  of  Calif  -  Berkeley  Zoology 


U  of  CA  -  San  Diego  Molecular  Biology 


MI    Univ  of  Michigan 


Ecology 


IN    Indiana  University  Botany 


CO    U  of  Calif  -  Berkeley        Theoretical  Chem 


PA    Univ  of  Wisconsin 


Chemical  Engrg 


Steven  W.  McCauley         CA    California  State  Poly  Biophysics 


William  D.  McGhee 


Paul  F.  Mendler 


Joseph  S*  Meyer 


CA    U  of  Calif  -  Berkeley  Organometallic 

Chemistry 

MY    Cornell  University  Computer  Science 


WY    Univ  of  Wyoming 


Juan  C.  Migliore  NJ    Drew  University 


Limnology 


Mathematics 


Steven  L.  Neuberg  PA    Carnegie  Mellon  Univ         Social  Psychology 


Ronald  ^*  Perlinc  PA    Drexel  University 


Geometry 


Christopher  Petersen      PA    Univ  of  Washington  Behavioral  Ecology 


NATO 
INSTITUTION 

U  British  Columbia 
Canada 

Eco  Pract  de  Hautes 
Etudes  f  France 

U  of  Freiburg 
West  Germany 

Max-Panck  Inst 
West  Germany 

U  of  Nottingham 
England 

Univ  of  Oslo 
Norway 

NORDITA 
Denmark 

U  British  Columbia 
Canada 

Univ  of  London 
Engl and 

Univ  of  Leiden 
The  Netherlands 

Univ  of  Aberdeen 
Scotland 

Cambridge  Univ 
England 

U  of  de  Hennes 
trance 

Max-Planck  Inst 
West  Germany 

Oxford  Univ 
England 

Manchester  Univ 
England 

Swiss  Fed  Inst  Water 
Res ,  Switzerland 

U.D.  Studi  di  Trento 
Italy 

Univ  of  Waterloo 
Canada 

Eidgen  T  Hochschule 
Switzerland 

Simon  Fraser  XJnlv 
Cananda 


APPENDIX  C 
NATO  POSTDOCTORAL  FELLOWSllIP  AWARDS 
NEW  AWARDS  ' 


fJAME 


HOME 
STATE 


BACCALAUREATE 
IHSTITUTIOH 


Brian        Peterson  IH    Cornell  University 


FIELD 


Physical  Chemistry 


HATO 
INSTITUTION 

Oxford  University 
England 


John  W.  Pomeroy 


OH    U  of  Saschatchewan 


Enviorn  Science 


Univ  of  East  Anglia 
England 


Laurie  C*  Reiaberg  «J    Lamont-Doherty  Observ  Geochemistry 


Inst  de  Phys  de  Glob 
Paris.  France 


Keith        Reynolds  OH    Ohio  State  University  Phytopathology 


Rothamated  Exptl  sta 
England 


Michael  E.  Smith 


CA    U  of  Cal  -  Los  An^elea  Experimental 

Physiology 


INSERT 

Paris.  France 


Robert  W*  Sterner 


PA    Wax-Planck  Inst 


Ecology 


Max-Pianck  Inat 
West  Germany 


Ann  L.  Stoler 


UI    Univ  of  Wiaconain 


Anthropology 


Univ  of  Amsterdam 
The  fjetherlanda 


Howard  A.  Stone 


CA    Caiif  Inst  of  Tech  Chemical  Engrg 


Cambridge  Univ 
England 


Stephen  A.  Swift 


«H    Wooda  Hole  Ocean  Inat  Geology 


Univ  of  Kiei 
Weat  Germany 


Diane  Tasaet 


CO    Univ  of  Colorado 


Gt^netica 


INSERT 

Straaabourg,  France 


wade  0.  Troxell 


CO    Colorado  State  Univ  Computer  Engrg 


Univ  of  Edinburgh 
Scotland 


John  tt,  Vohs 


DE    Univ  of  Delaware 


Chemical  Engrg 


Univ  of  Hotre  Dame 
Belgium 


Peter  J.  Vrolijk 


CA    U  of  Cal  -  Santa  Cruz  Geology 


Cambridge  Univeraity 
England 


Clyde  wilaon 


C;.    U  of  Cal  -  Davis 


Botany 


U  of  de  Poitera 
France 


Lewia  E.  Wedgewood         IL    Univ  of  Wisconain 


Biophyaica 


Univ  of  Freiburg 
Weat  Germany 


Anthony  J.  Zera 


TX    Univ  of  Texas 


Phyaiology 


Univ  of  Toronto 
Canada 
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NATO  POSTDOCTORAL  FELLOWSHIP  AWARDS 
NEW  AWARDS  -  FY8B 


NAME 


HOME  BACCALAUREATE 
STATE  INSTITUTION 


FIELD 


Alexander  S.  Aiken         OH    Ohio  State  Univ 


Mark  R*  Bassett 


Henry  N*  Berry 


Kirk  E.  Brattkus 


VA    Univ  of  Virginia 


MA    U  of  Massachusetts 


ID    Northwestern  Univ 


Nathan        Bryson  AL    Mass  Inst  of  Tech 


Marcus  I,  Bursik  CA    Cal  Inst  ot  Tech 


Mark  E.  Bussell 


Brian  F.  Byrd 


CA    U  Calif  -  Berkeley 


WI    American  Ctr  Oriental 
Research  #  Jordan 


BerTiard  J*  Crespi  MI    Univ  of  Michigan 


Elissa  Derrickson  mD  Smithsonian 


William  H.  Gra^n,  Jr.     CA    U  Calif  "  Berkeley 


David  R.  Grant 


MI    Univ  of  Michigan 


Jonathan  G.  Harris  Univ  of  Chicago 


Carolyn  F.  Hickey  AZ    Univ  of  Arizona 


Brian  R.  Hill 


Mary  S.  Hubbard 


MA    Harvard  University 


CO    Mass  Inst  of  Tech 


William  A.  Jeffrey  IL    Harvard  University 


Kazuko  D.  jofuku  CA    U  Calif  -  Berkeley 


James  T.  Kellis 


Robert  G.  Kelly 


MD    Johns  HoPkins  Univ 


Cocnputer  Science 

Chemical  E^grg 

Geology 

Applied  Math 

Organometallic 
Chemistry 

Geology 
Chemistry 
Archaeology 
Ecology 


Ecology 


Theoretical 
Chemi stry 

Number  Theory 


Physical  Chemistry 
Optics 

Theoretical  Physics 

Geology 

Astronomy 


Plant  Molecular 
Biology 


CA    U  of  Calif  -  Irvine  Biochemistry 


Materials 
Engineering 


Julia  A.  Kornfield         CA    Stanford  University  Chemical  Engineering 


NATO 
INSTITUTION 

Oxford  University 
United  Kingdom 

Fritz-Haber  Institut 
Berlin^  West  Germany 

Univ  of  Oslo 
Norway 

Ecole  Normale  Super- 
ieure ,  Paris,  France 

U,  of  Louis  Pastuer 
France 

Cambridge  Univ 
England 

Ecole  Nat*l  Super  de 
Chime,  Paris ,  France 

Forhistorisk  Museum 
Hojb jarg,  Denmark 

Oxford  University 
United  Kingdom 

U  of  western  Ontario 
Canada 

Can^bridge  University 
England 

Can^bridge  University 
England 

Cambridge  University 
England 

Univ  of  St.  Jerome 
France 

Simon  Fraser  Univ 
Canada 

U  of  Leicester 
England 

Cambridge  University 
England 

Ri jksuniversitei t 
Ghent.  Belgium 

Imperial  College  of 
Sci  &  Tech.  England 

Univ  of  Manchester 
England 

Max  Planck  Institute 
Maize.  West  Germany 
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NAME 


HOME 
STATE 


BACCALAUREATE 
INSTITUTION 


FIELD 


NATO 
INSTITUTION 


Richard  C,  Leavitt         mD    Johns  Hopkins  Univ 


James  R,  Loworn 


Richard  B,  Lowell 


GA    Univ  of  Wisconsin 


WA    Dalhousie  Univ 
Canada 


Paul  R,  Lundgren  MN    Northwestern  Univ 


Gregory  McDertnott  CA    U  Calif  -  Berkeley 


Catherine  McFadden  MA    U  of  Washington 


Raman  L,  Mitra 


Andrea  K,  Myers 


Joseph  R,  Fawlik 


FA    U  of  Pennsylvania 


NJ    Princeton  Univ 


MN    Scripps  Inst  of 
Oceanography 


Sharon  L,  Pedersen         PA    U  of  Pennsylvania 


Atomic  Si  Molecular 
Physics 

Ecology 


Ecology 


Geophysics 


Inorganic  Chemistry 


Biology 


Biophysics 


Semiconductor 


Biologicaj. 
Oceanography 

Mathematical  Sci 


Univ  of  Amsterdam 
The  Netherlands 

U  British  Columbia 
Canada 

Univ  of  Liverpool 
England 

Nat ' 1  Inst  of  Geophysic 
Romer  Italy 

Imperial  College 
London  r  England 

Univ  of  Liverpool 
Eng land 

Inst,  of  Louis  Fastuer 
Strasborgr  France 

Cambridge  University 
England 

Marine  Science  Labs 
Menai  Bridger  wales 

Inst  des  Hautes  Etudes 
Sci  *  Pures-sur-Yvette 
France 


Kathleen  B,  Pigg 


OH    Ohio  State  Univ 


Paleobotany 


University  of  Alberta 
Canada 


William  0,  Putikka         MN    Univ  of  Wisconsin 


Solid  State  Physics 


Eidg  Tech  Hochschule 
Zurich  Switzerland 


Daniel  P,  Raleigh  CA    Mass  Inst  of  Tech 


Joseph  W,  Roos 
Igor  Reider 


LA    Louisiana  State  Univ 


OK    Univ  of  Oklahoma 


Biophysics 


Biochemical 
Engineering 

Algebraic  Geometry 


Oxford  University 
United  Kingdom 

Biotechnology  Inst 
Lyngbyr  Denmark 

Univ  of  Paris 
France 


Charles       Robert  cO    Univ  of  Colorado 


Biophysical  Chem 


Univ  of  Basel 
Switzerland 


Eugene  W,  Schupp  FL    University  of  Iowa 


Vivan  Siegel 


Ecology 


Howard  S,  Sellers  MD    Johns  Hopkins  Univ  Engineering  Science 


CA    U  Ca  -  San  Francisco         Cellular  Biology 


Curtis  L,  Shellum  CO    Univ  of  Colorado 


Analytical  Chemistry 


Estacion  Biologica 
Seville,  Spain 

Technical  U  Berlin 
West  Germany 

Majt  Plank  Institute 
West  Germany 

University  of  Graz 
Austria 


Alice  M.  Smith 


OH    Harvard  University  Physical  Chemistry 


Univ  of  Munich 
West  Germany 
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WAWE 


HOME  BACCALAUREATE 
STATE  IHSTITUTIOH 


FIELD 


Donald  A.  SPector  NY    Cornell  University 


Elementary  Particle 
Physics 


Jeffrey  E.  Steif  NJ    Stanford  IJniversity  Erodic  Theory 


Philip  S.  Stewart  CO    Stanford  University 


Mesley  1.  Sundquist        MA    Mass  Ir^st  of  Tech 


Ethan  J.  Temeies  TN    Univ  of  Tennessee 


Robert  J.  Thieke  NY    U  Calif  *  Berkeley 


Tamalie  vanderrlick        IW    Dniv  of  Minnesota 


Microbiology 
Bioch  etni  stry 
Ecology 

Civil  Engineering 
Chemical  Engineering 


Uorman  J.  Wagner  NJ    Princeton  University         Chemical  Engineering 


Paul  J.  Uatson 


Michael  Webster 


Jennifer  Widom 


Jerrel  L.  Yakel 


Brenda  L.  young 


Arthur  Z.  Zeleut 


NM    Cornell  Univeriiity 


James  D.  Webster  VA    Univ  of  Virginia 


CA    1}  Calif  -  Berkeley 


CA    Cornell  Univeisity 


Zoology  and 
Microbiology 

Experimental 
Psychology 

Experitrental 
Psychology 

Computer  Science 


CA    D  Calif  "  Los  Angeles  Neuroscieuce 


FL    U  of  South  Carolina  Ecology 


NM    City  Univ  New  York 


Molecular  Biology 


NATO 
inSTITUTlOM 

Inst  for  Theoretical 
Physics.  Utrecht . 
The  Netherlands 

Stockholm  University 
Sweden 

Univ  of  J^dinburgh 
Scotland 

Lab  Molecular  Biology 
Cambridge.  England 

Univ  British  Columbia 
Canada 

Cambridge  University 
Eugland 

Univ  of  Mainz 
West  Germany 

Univ  of  Constance 
West  Germany 

Oxford  University 
England 

Univej  of  Edinburgh 
Scotland 

Cambridge  Universtiy 
England 

Oxford  Univerrsity 
England 

Ecole  Normale  Super 
Paris*  France 

Inst  Marine  Envi*:on* 
Pes. ,  England 

Inst  Biological  Chem 
Strasbourg*  France 
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Program  Solicitatiom: 

Targeted  soliciiaitons  of  project  propoSiiLs  are  issued  from  time  to  lime  liy  Oniccs  anti  Divisions  ofllic  Dircc  lor:iie.  Copies  of 
eurr^^.ni  soliciuiiionsinay  be  requesieci  from  the  NSF  Fonns:md  Public^uions  Unit,  whoso  :Klclres.s  is  shown  at  the  Iwtioni  oftJiis 
page.  Examples  of  reecnl  solicitaiions  include: 

Programs  for  Middle  School  Science  Instruction   (NSF  88- 1 1 ) 

Projceis  Involving  die  History  and  Philosophy  of  Science,  Mathemaiics,  and  Technology  in  EIenicntar>' 
and  Secondary  Education   (NSF  88- 14) 

Private  Sector  ParU-crships  to  Improve  Science  and  Mathematics  Education   (NSF8S-71) 

Projects  to  Promote  the  Effective  Use  of  Technology  in  die  Teaching  of  Science  and  Mathematics     .  ,  .  .  (NSF  88- 103) 


Project! A  ward  Directories: 

The  Directorate  publishes  a  variety  of  annual  and  occasional  directories  of  ^iwards  niaJ ;  utidcr  die  programs  administered  by  it. 


Examples  are: 

Directory  of  Awards:  October  1J9'' 3  -  September  30,  198?    (NSF  86-27) 

Directory  of  Awards:  FY86    (NSF87-20; 

Directory  of  NSF-Supportcd  Teacher  Enhaticemont  Projects  -  Summer  1987    (NSF  87*21) 

Presidential  Young  Investigators  1987  Av^^ards    (NSF87-54) 

College  Science  Instrumentation  1986  Awards    (NSF  86-65) 

Summary  of  Grants,  FY  1984-86;  Research  in  Teaching  and  Learning   (NSF  86-84) 

Summary  of  Gninis>  FY  1984-86;  Instructional  Materials  Development    (NSF86*85) 

Summary  of  Grants,  FY  1984-86;  Informal  Science  Education    (NSF  86-86) 

Summary  of  GranLs,  FY  1984*86;  Applications  of  Advanced  Technology    (NSF  86-87) 

Summary  of  Active  Awards;  Studies  and  Analyses  Program   (NSF  88-97) 


General  Information: 

Grants  for  Research  and  Education  in  Science  and  Engineering   (NSF  83-57,  rev  1 1/87) 

Single  eopies  of  any  of  diese  publicadons  may  be  ordered  from: 

Forms  and  Publieations  Unit 
Room  232 

National  Seience  Foundation 
Washington,  DC  20550 
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